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Looking for an ideal coma scale: It is time to replace GCS.

Mohammad Omar Faruq

The evaluation of comatose patients in intensive care unit
(ICU) is very much challenging. Within the complex
spectrum of consciousness, scoring systems have been
developed to obtain a fast comprehensive assessment of coma
to facilitate communication among examiners as well as to
monitor changes for therapeutic decision and to provide
prognostic information. Assessment of coma is a core clinical
skill for physicians. Scales have been constructed to improve
communication among health care personnel and also to
standardize examination of the unconscious patients. It also
allows the grading of an unconscious patient over time which
would indicate changes in clinical condition so that outcome
may be predicted. Coma scales can also be used to facilitate
data entry for clinical studies.

The assessment of comatose patients requires a
comprehensive examination, interpretation of difficult
laboratory tests which includes neuroimaging and electro
encephalogram (EEG) on different occasions. An ideal coma
scale'! should be reliable, valid, easy to use, easy to remember
and of course an indicator of patient outcome. Raters who
examine patients should be able to test accuracy of an ideal
coma scale. Such scales should not involve additional cards or
tools and should be useful in variety of patients with acute
neurological disease not exclusively traumatic brain injury.
Medical intervention like endotracheal intubation should not
make assessment of certain components unreliable. There
should not be any scope for educated guess or pseudo scoring
in an ideal coma scale and it should be easy to memorize all
components of the scale. The scale should have internal
consistency which means when component changes parallel
changes should be seen in other components. Lower scores in
an ideal scale should indicate higher chances in mortality or
future disability in a patient. Above all an ideal coma scale
should not be too simple or too complicated.

Clinicians should not forget that a coma scale may be less
effective if confounders are present. A patient with aphasia,
dementia or with a tracheostomy may have impaired verbal
response. A patient with ocular trauma or periorbital edema
will have impaired eye opening. An ICU patient who is on
sedation or on neuromuscular junction blocker will not show
appropriate brainstem reflexes. A patient who is on ventilator
in ICU or a patient with pulmonary edema will not allow
assessment of respiratory pattern in a comatose condition.

Historically coma scales originated in neurosurgical intensive
care units. Charting neurologic status and physiologic
functions at the bedside was a common practice but the need

for a clinical tool prompted development of a grading system.

The earliest literature describing coma score or scale goes
back in 1966, when a comprehensive scoring system called
“Vital Sign Card” was developed by Ommaya?, a
neurosurgeon at the National Institute of Neurological

diseases and Blindness at Bethesda, Mary land, USA. It was
later known as Ommaya Coma Scale and it had total 41
scoring points distributed under 8 headings. The headings
included level of consciousness, motor activity, pupillary
status, corneal reflex, blood pressure, rate & type of
respiration and rectal temperature. This scoring system was
reported to be used only in author’s institution.

In 1974, Teasdale and Jennett from Institute of Neurological
Science, Glasgow, UK published the land mark article in
Lancet® “Assessment of coma and impaired consciousness: a
practical scale.” The first version of the scale was known as
the coma index but soon became known as Glasgow Coma
Score (GCS) for the home of author’s institution. The GCS
was constructed mainly to improve communication between
physicians and nurses when describing difficult state of
impaired consciousness and to avoid ambiguous definition
such as somnolence.

Teasdale and Jennett excluded certain tests from the scale
(e.g. Brainstem reflexes) that they believed would be difficult
for inexperienced junior doctors and nurses to perform or
interpret. The GCS therefore assessed only motor, verbal and
eye response. The GCS was initially was unnumbered system.
The practice of assigning numbers to the response using “1”
for the lowest score rather than “0” was introduced in a later
publication®. Users of the GCS began creating sum scores for
the 3 components (giving a total range of 3 to 15 points).

Since its introduction GCS has been used extensively. It has
become the gold standard against which newer scales began
to be compared. The GCS scale was rapidly adopted by
physicians other than neurologists and neurosurgeons. It has
been incorporated in Intensive care and trauma scoring
systems to assess risk of in hospital mortality. GCS sum score
also became a marker for prognosis.

Despite its broad acceptance, however GCS did not escape
criticism'. First the score was skewed toward the motor part of
the scale (6 items versus 4 for eyes and 5 for verbal). Second,
the verbal component of the GCS is unusable in intubated and
dysphasic patients. Third, abnormal brainstem reflexes,
changing breathing patterns and need for mechanical
ventilation could reflect severity of coma. Fourth, the GCS
may not detect subtle changes in neurological examination.

In 1973 Sugiura from department of surgical neurology of
University of Edinburg, UK devised a scale and it was named
as Edinburg coma scale. As it was published in a Japanese
Journal® it did not get international attention. In 1993 Sugiura
et al modified the Edinburg Coma scale and developed
Edinburg - 2 Coma scale (E2 CS)°. This scale rapidly became
obsolete but claimed more sensitivity than GCS regarding
patient’s ability to follow commands.

In 1988, Born from Belgium modified GCS into Glasgow —
Liege scale’. It added a set of tests of brainstem responses that

1
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may disappear when the brainstem loses its function in a retro
caudal direction.

In 1991 Brain Resuscitation Clinical Trial I Study Group
introduced Pittsburg Brain Stem Score (PBSS) ' incorporating
brainstem reflexes.

In1984, Comprehensive level of Consciousness Scale
(CLOCS) ¢ was developed by dept of neurosurgery of
University of Tennessee Health Science Center, USA. This
scale was very comprehensive and included 197 options
which was too comprehensive to be useful for clinical
practice.

In 1988, Reaction level Scale (RLS 85)° was adopted in
Sweden. It categorized patients as alert, drowsy or confused
or unconscious with all categories followed by specific motor
responses. The RLS 85 demonstrated greater accuracy than
the GCS. However a strong correlation was found between
RLS 85 and GCS.

In 1991, Innsbruck Coma Scale!® was published in Lancet.
This scale included brainstem reflexes and eliminated the
verbal response. Retrospective study showed that the scale
had greater predictive power for mortality than did the GCS.

All these alternative scales other than GCS rarely emerged in
publications outside the institution or country where they
originated and they never had widespread acceptance like that
of GCS among neuromedicine specialists or neurosurgeons.

In 2005, Wijdicks et al from Mayo Clinic USA published a
land mark scoring system in Annals of Neurology'!, the Full
Outline of Unresponsiveness (FOUR) score, a new scale
developed to provide a better and comprehensive assessment.
The FOUR score included additional information, not
assessed by GCS like brainstem reflexes, visual tracking,
breathing pattern and respiratory drive. FOUR score scale has
range of 0-16 scoring points as opposed to 3-15 scoring points
of GCS.

As opposed to GCS (which has 3 components e.g. Eye
opening, Best verbal response and Best motor response)
FOUR score has 4 components namely Eye response, Motor
response, Brainstem reflexes and Respiration.

According to its proponents, FOUR score gives greater
neurologic information. It quantifies consciousness by
examining eye and motor responses, brainstem reflexes and
breathing pattern. It has been observed that FOUR score
remains testable in neurologically critically ill intubated
patients while intubation invalidates one of 3 components of
GCS. FOUR score tests essential brain stem reflexes and
provides information about brainstem injury that is
unavailable with GCS. FOUR score recognizes locked in
syndrome and points to signs suggesting brain death, uncal
herniation. In these situations GCS has not been useful or
reliable. Attention to respiratory pattern in FOUR score not
only may indicate need for respiratory support in comatose
patients but also provide information about respiratory drive.
FOUR score further characterizes the severity of comatose
patients with lowest GCS score. As a result probability of in
hospital mortality is higher for the lowest total FOUR score

when compared with that of GCS. FOUR score has been
subjected to validation studies'"'® in different scenarios like
neuro ICU, emergency departments, medical ICU, comatose
stroke patients in acute stroke unit , traumatic brain injuries
etc. It has been compared with GCS in these validation studies
and excellent inter rater agreements have been observed.

Looking into the history and evolution of coma scale, it
appears that GCS so far stood the test of time for 30 years
since its introduction until 2005 when it was challenged by
the proponents of FOUR Score Scale. In spite of its draw
backs GCS is still being used by clinicians of many
institutions because of its simplicity of use. But it has lost its
usefulness in severe neuro impaired patients more so in the
settings of ICUs. At best we can conclude that GCS is
probably more suitable for simpler non intubated patients
without brainstem dysfunction. In conclusion FOUR Score
has the potential to achieve wide spread acceptance among
our physician community to become a universally acceptable
gold standard Coma Scale.

(el
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Original Article

Comparing the APACHE I1, SOFA, LOD, and SAPS II scores in

patients who have developed a nosocomial infection
Ahmed Haddadi', Mohamed Ledmani?, Marc Gainier’, Hubert Hubert*, Joseph Tagne®, P Lafaye De Micheaux®

Background:There have been numerous scores intended to evaluate the severity of patients’ condition upon admission
and during their intensive care unit (ICU) stay. However, to our knowledge, no study has ever evaluated the predictive
abilities of these scores among nosocomial patients during their ICU stay. The aim of our study is to compare the
predictive performances of the Acute Physiology, and, Chronic Health Evaluation (APACHE II) score, Simplified Acute
Physiologic Score (SAPS 1I), Logistic Organ Dysfunction (LOD), and Sequential Organ Failure Assessment (SOFA)
scores among intensive care patients who have developed a nosocomial infection.

Methods: The study is monocentric and retrospective. The APACHE 11, SAPS 11, LOD, and SOFA scores were reported
from the third day of the patient s hospital stay, preceding the diagnosis of the first nosocomial event up to the third post
diagnosis day.

Results: Out of 46 patients contracting at least one ICU-acquired infection, the multiple analyses indicated that on the
day of diagnosis, the SOFA score is the most predictive (odds ratio [OR]: 12.3; 95% confidence interval [CI]:
2.33-64.91). The second most predictive was the APACHE II score (OR: 8.29; 95% CI: 1.43—48.14). The third and
fourth most predictive were the LOD score (OR: 4.06; 95% CI: 0.81-20.26) and the SAPS 11 score (OR: 2.26; 95% CI:
0.55-9.24), respectively.

Conclusion: The analysis of the receiver operating characteristic areas under the curve of the reported scores in the

present study showed that the best predictive performance is in favor of the SOFA score.

Keywords: intensive care, risk factors, nosocomial infections, ICU mortality, severity scores

Introduction

Whatever their specialty (surgical, medical, or both),
intensive care units (ICUs) have to take care of patients with
life-threatening conditions as a result of one or even several
organ failures. These departments register the highest
mortality rates' and the highest amounts of nosocomial
infections.?According to several studies,** this high rate of
nosocomial infections is matched with an increase in
therapeutic activity and high severity scores. Indeed, these
high severity scores give an evaluation of the seriousness of
each case due to comorbidities and due to severe illness; they
are also a good indication of the patient’s response to
therapy.*® The use of these measures during admission or
during the ICU stay is a common practice; these measures are
also frequently used in most of the reviews that have studied
nosocomial risk.!%!!
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Among the severity scores most frequently used among
patients in intensive care, we must point out the following
points. First, the Acute Physiology, And, Chronic Health
Evaluation (APACHE II) score’s calculation is only based on
12 physiological variables associated with the patient’s age,
and it pertains to a certain number of comorbidities.
Calculated on the most pejorative values during the first 24
hours in intensive care, these 12 physiological variables,
taken apart, constitute the Acute Physiologic Score
(APS).Use of the APACHE 11 score is still a bit difficult and
quite empirical; however, its prognostic capacity during the
first 24 hours of stay in intensive care is evident.'?’Second, the
Simplified Acute Physiologic Score (SAPS II) is a simplified
system that evaluates severity. It is based on a critical
overview of the first APACHE system.'* Third, the Logistic
Organ Dysfunction (LOD) score was developed by Le Gall et
al,"®using the same database that was used to develop the
framework of the SAPS II score. Finally, the SOFA score is
different from the others because of its sequential capacity in
evaluating the incidence and the severity of the organ
dysfunction.'*!® However, it can be noted that these four
scores have numerous similarities, as they evaluate the same
organs. '

There is a huge range of scores when evaluating the severity
of patients during admission or during their stay in intensive
care. However, as far as we know, no study has ever compared
the predictive performance of these scores among a
population of nosocomial patients and during their stay in
intensive care. The aim of this study is to evaluate the
performance of the APACHE II, LOD, SOFA, and SAPS II
scores for their prediction of mortality in nosocomial patients
during the patients’ stay in intensive care.




Materials and methods

This study is monocentric and retrospective in nature. It took
place at Timone University Hospital’s ICU, which is one of
the most important hospitals in Southeast France. Equipped
with 1,069 beds (793 for adults and 276 for children), it is
Europe’s third-largest hospital. The ICU contains nine beds.
Admissions are processed directly by the emergency unit or
by the Mobile Emergency Unit. Patients can be transferred
from other hospitals either by internal admissions or through
the specific request of another service. The approval of the
ethics committees was unnecessary when conducting this
study; all information related to the identity of the patients
will remain confidential.

Out of a total of 565 patients hospitalized from January 1,
2011 to June 30, 2012, 291 patients, aged >16 years and
staying in the ICU for at least 3 days were included in the
study. Among the 291 selected patients, 41 were not included
due to missing data. Amongst the 250 remaining patients, 46
developed at least one nosocomial episode. Infected cases
were determined based on bacteriological samples. It was
decided that the day of collection would be designated as the
first day of infection, and we only took into account the first
nosocomial episode. The collection of data was performed
according to a standard format. We systematically recorded
each patient’s age, sex, dates of ICU admission and discharge,
number of days spent at the ICU before the start of the first
nosocomial infection, total number of days spent in hospital,
clinical settings (comorbities, reasonsfor hospitalization),
origins of the patient, type of pathology, type of infection, and
pathogenic causal agents. We reported every invasive proce-
dure (intubation, tracheotomy, urinary catheter, central
catheter, or sedation), and the duration of the use of antibiotics
before and after the nosocomial incident occurred. The LOD
score, the SAPS II score, and the SOFA score were calculated
in advance, 3 days before the day of the infection diagnosis
and 3 days afterwards.

Statistical analysis

To identify which of the four scores best predicts a fatal issue
among our study group, we calculated the odds ratios (OR)
and 95% confidence intervals (95% CI) for variables associ-
ated with mortality. All of the significant risk factors studied
during the univariate analysis with P-value <0.20 were
introduced in the four univariate logistic regression models.

For each measure, APACHE II, LOD, SOFA, and SAPS II
scores were calculated on days D-3, D-2, D—1, D+1, D+2,
D+3;in addition, the specificity, sensitivity, the global predic-
tive accuracy, the positive predictive value (PPV), and the
negative predictive value (NPV) were determined. The
cut-off point for mortality prediction during the ICU stay was
determined for each score once the Youden index (sensitivity
+ specificity—1) was maximal (under the constraint that speci-
ficity does not equal one, and that the sensitivity is not zero, to
avoid over fitting). It should be noted that the Youden index
evaluates the efficacy of the performance of a test diagnosis.
It is lowered to 0 for a very weak performance and is close to
1 for a high performance. A calculation of the area within the
receiver operating characteristics (ROC) curve was
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performed 3 days before the day of diagnosis of the nosoco-
mial infection, and up to the third day after the date of the
diagnosis (D-3, D-2, D-1, D0, D+1, D+2, and D+3). All
analyses were performed using R statistical software
(Wirtschafts University, Vienna, Austria), and a 5% statistical
significance level was chosen.

Results

The data from our study were based on a total of 46 patients,
aged 18 years and over, with a minimum stay in the ICU of 3
days, from July 1, 2011 to June 30, 2012.1t can be noted that,
among the top-ranking community-acquired infections in
intensive care, the number one infection is pneumonia, which
is contracted under mechanical ventilation at a rate of
47.82%, and this is followed by lung infections (21.73%).
Bacteriemias and urinary infections rate 17.39% and 10.87%,
respectively. All of the infected patients (100%) were given
antibiotics. The overall morbidity rate was 23.91%. The
demographic and clinical data are reported in Table 1 and
Table 2.The objective values of the SAPSS 1I, APACHE II,
SOFA, and LOD scores measured on days D-3, D-2, D1,
D+1, D+2, D+3, and DO (which is the day of nosocomial
infection diagnosis) are reported in Tables 3, 4, 5, and 6.
Table 1:

Description of the exogenous quantitative variables

Std

N Minimum Average  Deviation ~Median Maximum
Age 46 18 56.09 14.73  56.00 84
LOS 46 3 19.11 12.40 17.00 69

DICU-AI 46 3 6.63 430 6.00 27

MV 46 0 15.00 11.28  12.00 63

Abbreviations:D.ICU-AI, diagnosis day of intensive care unit
acquired infection; LOS, length of stay; MV: mechanical
ventilation.

Table 2:
Description of the exogenous qualitative variables
Modalities Percentage
(in%)
Female 37.0
Gender
Male 63.0
No 76.1
Death
yes 23.9
Other 67.4
Origins
Medical 32.6
Medical 87.0
Med/Chir
Chirurgical 13.0
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Table 3: Table 7:
Description of the SAPS II score Confidence interval (95%) for the AUC ROC
Std Lower upper
N Minimum Average Deviation =~ Median Maximum Score Day bound AUC bound
0, 0,
SAPSIID-3 34 26 4424 1157 4200 69 9% 95 %
SAPSIID-2 46 21 4367 1313 4200 73 -3 0.321 0.536 0.750
SAPSIID-1 46 22 4415 1151 4400 70 2 0257 0.458 0-660
SAPSIIDO 46 22 4446 1251 4400 73 ! 0.313 0-509 0.705
SAPSIID+1 43 22 4344 1181 4200 73 SAPSIL 0 0.361 0.560 0.758
SAPSIID+2 43 22 4091 1257 3800 73 : 0.384 0.577 0-770
SAPSIID+3 40 16 39.10 11.84 3800 73 2 0449 0.634 0.818
0.354 0.563 0.771
Table 4:
Description of the LOD score -3 0.329 0.558 0.786
N Minimum Average Deviation ~ Median Maximum 2 0.383 0.596 0.809
Lods D-3 34 2 5.56 2.44 6.00 11 -l 0.356 0.575 0.794
Lods D-2 46 2 5.54 2.56 5.00 11 LODS 0 0.399 0.603 0.807
Lods D-1 46 1 5.72 2.46 5.50 11 0-491 0.674 0.858
Lods DO 46 2 6.13 222 6.00 12 2 0452 0.635 0.818
LodsD+1 42 2 5.62 2.39 5.50 12 0.386 0.586 0.786
LodsD+2 42 2 5.43 2.38 5.00 11 -3 0-419 0.632 0.846
LodsD+3 40 2 5.18 2.41 5.00 11 2 0443 0.630 0.817
-1 0.489 0.674 0.859
Table 5: APACHET 0 0.489 0.679 0.869
Description of the APACHE II score
— — - - 0.527 0.704 0.881
N Minimum Average Deviation ~ Median Maximum
2 0.546 0.726 0.906
APACHEIID-3 35 11  22.09 8.00 22.00 50
0.526 0.711 0.896
APACHEIID-2 46 1  22.07 877 21.50 49
-3 0.489 0.713 0.938
APACHEIID-1 46 4 2250 856  22.00 47
-2 0.542 0.729 0915
APACHEIIDO 46 4  23.35 9.01 23.00 45
-1 0.519 0.719 0.920
APACHEINID+l 42 3 23.45 945  23.50 50
SOFA 0 0.613 0.766 0919
APACHENID+2 41 3 2329 1031  21.00 56
1 0.519 0.714 0.910
APACHEIID+3 39 3 23.03 971  21.00 48
2 0.455 0.661 0.866
Table 6: 3 0.519 0.718 0.916
Description of the SOFA score
ROC curves
N Minimum Average Deviation ~ Median Maximum
SOFAD-3 34 4 6.50 2.12 6.00 11
SOFAD-2 46 3 6.50 2.14 6.00 11
SOFAD-1 46 2 6.96 2.21 6.00 12
SOFADO 46 2 7.17 2.35 6.00 13
SOFAD+1 43 2 6.74 2.34 6.00 12
SOFAD+2 41 2 6.51 2.24 6.00 12
SOFAD+3 39 3 8.28 9.06 500 48
The results of the calculation of the area under the ROC curve — topoa”
~— APACHE ND+2
for the APACHE II, SAPS II, SOFA and LOD scores — which S 1 — SOFADO
were calculated from the third day before the diagnosis of the 1o os os o4 02 00

1-Specificity

Figure 1: ROC curve for APACHE II, SOFA, and SAPSII
scores

nosocomial event, and up to the third post diagnostic day — are
described in Table 7 and Figure 1.




The multiple logistic regression analysis, which controlled for
the predictive factors of a fatal issue (death), shows that the
SOFA score on the day of diagnosis is the most predictive of
mortality (OR: 12.3; 95% CI: 2.33-64.91), followed by the
APACHE 11 score (OR: 8.29; 95% CI: 1.43-48.14). The next
most predictive are the LOD score and the SAPAS II score,
respectively (LOD OR: 4.06; 95% CI: 0.81-20.26; SAPS II
OR: 2.26; 95% CI: 0.55-9.24).1t was evident that the area
under the ROC curve is higher for the SOFA score on the day
of diagnosis. The area under the ROC curve was highest for
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the LODS score on the day after the diagnosis was made, and
it was highest 2 days after the diagnosis was made for the
SAPS II and APACHE 1I scores. Conversely, the results of the
analysis show that the best value of the Youden index (0.527),
the best specificity (80%), the best global prediction rate
(78.3%), as well as the best negative and positive predictions
(53.3% and 90.3%, respectively) were established by the
SOFA score on the day of diagnosis. The APACHE II score
yields the highest sensitivity (Table 8).

Table 8: Death prediction on the very best day as far as discriminating power is concerned.

Daily scores positive negative
Score with the best  cutoff  Youden  Sensitivity  Specificity global prediction prediction
discriminating  point index (in %) (in %) prediction (in %) (in %)
power
SAPS 1T +2 42.5 0.201 54.5 65.6 62.8 353 80.8
LODS +1 5.5 0.308 72.7 58.1 61.9 38.1 85.7
APACHE 11 +2 22 0.451 81.8 63.3 68.3 45 90.5
SOFA 0 7.5 0.527 72.7 80 78.3 53.3 90.3

The multiple logistic regression analysis, which controlled for
the predictive factors of a fatal issue (death), shows that the
SOFA score on the day of diagnosis is the most predictive of
mortality (OR: 12.3; 95% CI: 2.33-64.91), followed by the
APACHE 1I score (OR: 8.29; 95% CI: 1.43-48.14). The next
most predictive are the LOD score and the SAPAS II score,
respectively (LOD OR: 4.06; 95% CI: 0.81-20.26; SAPS 1I
OR: 2.26; 95% CI: 0.55-9.24).

Discussion

Nosocomial infections in intensive care remain a major public
health problem, and there are some fatal cases. To limit this
problem, one needs to share resources and engage in multi-
level actions (upstream and downstream) to continually
assess the severity of the disease. Indeed, evaluating a
complex clinical and physiological state such as multi-trauma
and/or multi-deficient patients in intensive care in a nosoco-
mial context, and with simplified evaluation tools, may help
with developing a more proactive response and more suitable
therapeutic actions.

The aim of the present study was to compare the predictive
performances of four scores (SAPS II, SOFA, APACHE II,
and LOD) when assessing the level of gravity in nosocomial
patients during their ICU stay from the third day preceding the
diagnosis of a nosocomial event to the third day after the
diagnosis. However, it is important to remember that the aim
and the calculation techniques used for the aforementioned
scores are slightly different. Indeed, the SOFA score is used to
describe the level of morbidity, whereas the LOD score was
designed to be a tool that evaluates the mortality probability
due to malfunctioning organ(s) on the day of admission.'

To our knowledge, no study has ever compared the capacity
of the SAPS II, SOFA, APACHE II, and LOD scores to
predict mortality in nosocomial patients that are infected
during their stay in intensive care. It is thus difficult to

compare our results to another study. However, Peres Bota et
al’s?! results comparing SOFA scores to the Multiple Organ
Dysfunction Score (MODS), which was calculated every 2
days using patients in intensive care who were not specifically
nosocomial, showed that the SOFA score has very good
discriminatory ability to determine a patient’s outcomes. The
authors indicated that the SOFA score truly sets itself apart
from the other scores in terms of its better sensitivity. The
results of Khwannimit’s* study— which was conducted on a
population comparable to that noted in Peres Bota et al’s”!
study — reported the excellent discriminatory ability of SOFA
and LOD scores with respect to the SOFA score’s area under
the curve(AUC) (initial: 0.879; maximum: 0.907)when
compared to that of the LOD score (initial: 0.88; maximum:
0.92). The authors also indicated that the AUC of the different
scores were much higher than the one calculated in Peres Bota
et al’s?! study.

Also, even if the outcome considered does not specifically
pertain to mortality in the ICU, but rather to the overall
hospital’s mortality rates, then the results of the following
respective studies (Timsit et al® and Pettild et al**) describe
good predictive performance for both the SOFA score and the
LOD score. For instance, in the study by Pettild et al,** the
AUC of the initial SOFA and LOD scoreswere as follows:
0.73 and 0.73, respectively. However, it should be noted that
the discriminatory ability of the SOFA score tends to be
weaker according to the findings from Zygun et al’s
study.>The AUC of the initial value of the SOFA score is 0.67
and the maximum value is 0.69.

According to Khwannimit,? the disparity of the results might
be due to the different calculation methodologies used for the
scores, and it may also be due to different treatment policies
adopted in each ICU. On the other hand, Livingston et al’s?
study — which was conducted in 22 different ICUs in
Scotland, and which was based on the evaluation of the
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performance of the APACHE and SAPS scores —reported
good to excellent discriminatory capacities of these measures.
The AUC of the APACHE and SAPS scores are 0.78 and 0.85,
respectively.

The results of other studies?”® also reported that the APACHE
I score’s discrimination capacity is better than the one estab-
lished by the SOFA score calculated at admission. On the
other hand, though the results of additional studies®**’ objec-
tify that the SAPS score and SOFA score have the same
discrimination capacity; however, when it is calculated during
admission, Janssens et al®reported the opposite result-
indeed, the SOFA score’s AUC during admission was 0.82
and the SAPS Il score’s AUC was 0.77.In our study, the multi-
ple analyses, which controlled for other predictive factors
associated with a fatal complication (death), revealed that on
the very day of diagnosis, the SOFA score was the most
predictive (OR: 12.3; 95% CI: 2.33-64.91), followed by the
APACHE II score (OR: 8.29; 95% CI: 1.43-48.14).Moreover,
the calculation of the ROC AUC of the APACHE II, SAPS 11,
SOFA, and LOD scores performed on days -3 -2, -1, 0, 1, 2,
and 3 of the nosocomial event (Table 9) showed that the
highest ROC AUC is the one used for the SOFA score on the
day of diagnosis. On the day after diagnosis, the highest AUC
are the ones of the LODS and SOFA scores. On the second
day after diagnosis, the highest AUC were those associated
with the SAPS II and APACHE II scores.

According to these results, it appears that only the SOFA
score AUC calculated on days (-3,-2,-1, 0, 1, 2, and 3) count
>(.5 values (reference line). The rate lies between (0.66 and
—0.76). As the discrimination capacity of a score is considered
as excellent with a AUC >0.9 and good with an AUC >0.8, it
appears that (according to our study) only the SOFA score is
distinct from the other scores in terms of predictive perfor-
mance, as it was considered to be correct to good. The lack of
predictive performance observed in the other scores could
mostly be explained by a possible inadequacy of the gravity
scores across the population we studied.

Indeed, it was reported® that the scores were often applied to
a population of patients where most of them (over half) had
stayed in the ICU no longer than 3 days; however, the median
length of stay in the population we studied was 6 days.
According to Timsit et al,the discrimination capacity of
these scores’ abilities to predict patients’ outcomes is affected
as the length of stay grows longer; their predictive ability is
also affected by the intricacy of the organ dysfunction and by
the infectious process itself. Indeed, in the process, several
intrinsic variables (underlying disease, age, and sex) are
implied, but intervention variables such as antibiotic
treatment (which is appropriate in the beginning'), the
prompt removal of unnecessary lines responsible for the
spread of infection,'* and the optimizing of the hemodynamic
condition by the provision of artificial hydratation or
vasopressor drugs'>'® could determine the evolution of the
process or alter the scores’ predictions.

In this study, several limits should be mentioned, including
the retrospective and monocentric nature, as well as the size
of our sample.

Conclusion

Among the documented scores in our study, the SOFA score
was the only one that stood out as having good predictive
performance in terms of the patients’ outcomes. The contribu-
tion of these types of markers is very useful for a sequential
estimation of each patient’s state, and it could serve as a tool
to assist in the decision of choosing among proposed
therapeutic projects. In addition, our study could help other
research teams in their approaches.
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Original Article

Progression of severe sepsis to septic shock in under-five
diarrheal children in an wurban critical care ward in
Bangladesh: Identifiable risks, blood isolates and outcome

Mohammod Jobayer Chisti!, Monira Sarmin?, Tahmeed Ahmed?, Pradip Kumar Bardhan*, Hasan Ashraf®, Shafiqul Alam Sarker®,
Abu Sayeed Golam Faruque’, Sumon Kumar Das®, Mohammed Abdus Salam’

Abstract:

Background: Both severe sepsis and septic shock are the terminal events of all infectious diseases including diarrhea
and often associated with fatal outcome. However, death is highest in septic shock even in high resource centre in
developed countries. Thus, identification of factors associated with septic shock from severe sepsis is critically
important. Nevertheless, data are scarce on the clinical predictors of septic shock in under-five children presenting with
severe sepsis especially in resource poor settings. We evaluated the factors associated with septic shock and their
outcome in such population.

Methods: This study involved the analysis of retrospective data in diarrheal children which had been extracted from the
hospital management system (SHEBA), an online data base of the Dhaka Hospital of icddr,b. All under-five diarrheal
children, admitted to the Dhaka Hospital of the International Canter for Diarrhoeal Diseases Research, Bangladesh
(icddr,b) having severe sepsis between October 2010 and September 2011 were studied. Severe sepsis defined as
tachycardia plus hypo (<35.0° C) or hyperthermia (238.5° C), or abnormal WBC count plus presence of infection with
poor peripheral perfusion (age specific hypotension and/or absent peripheral pulses or delayed capillary refilling time
(CRT) in absence of dehydration. Patient unresponsive to fluid (normal saline/cholera saline) boluses (20 ml/kg;
maximum 60 ml/kg and 40 ml/kg in well nourished and malnourished children respectively) and required inotrop(s)
categorized as septic shock. Children with (cases=88) and without septic shock (controls=116) wee compared.

Results: Median (inter-quartile range) age (months) was comparable among the cases and the controls [5.3 (3.2, 12.0)
vs. 5.6 (2.7, 10.0); p = 0.515). Case-fatality-rate was significantly higher among the cases than the controls (67% vs.
14%; p<0.001). In logistic regression analysis after adjusting for potential confounders such as severe under-weight,
nutritional edema, respiratory difficulty and pneumonia, cases more frequently had drowsiness on admission (OR =
4.2,95% Cl=1.3-14.2, p = 0.017), received blood transfusion (OR = 5.8, 95% CI = 2.7-12.2, p <0.001), and required
mechanical ventilation (OR = 13.7, 95% CI = 4.8-39.5, p <0.001). Bacterial isolates were equally distributed among
the groups but more than three-fourths were gram negatives.

Conclusion: The results of our data suggest that darrheal children under five years of age with severe sepsis presenting
with drowsiness on admission are vulnerable to develop septic shock and may often require blood transfusion and
mechanical ventilation. Thus, clinicians may consider inotrop(s) in such children presenting with the co-morbidity of
severe sepsis and drowsiness which may help to prevent mechanical ventilation and death.

Key Words: Bangladesh; children; diarrhea; severe sepsis; septic shock

Introduction: of deaths.' This event in critically ill children with infectious
Progression of severe sepsis to septic shock is one of the major diseases, including diarrhoea, is the terminal event.*’
health care problems, not only in developing countries but also ~ Developing countries face the largest global sepsis burden.®
in developed countries, and often associated with high number ~ Almost two third of the 7.6 million worldwide deaths in
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neonates and infants are due to sepsis and the bulk of cases
occurring in Asia and Sub-Saharan Africa.”!’ Judicious
recognition of septic shock with early on administration of
antibiotic therapy can reduce deaths in children."'> Early fluid
resuscitation in children with severe sepsis prevents
irreversible septic shock, and reduces deaths.’ Identification
and treatment of severe sepsis and septic shock in diarrheal
children is very really captivating. In diarrheal children shock
may resulting from severe dehydration as well as severe sepsis,
overlapping the clinical signs. However, identification of
severe sepsis in diarrheal children becomes little bit easier in
absence of dehydration or after correction of dehydration.'>!*
Additionally, diarrheal children with hypovolemic shock used
to respond in fluid resuscitation whereas diarrheal children
with septic shock might not respond to fluid resuscitation.'s
Nevertheless, both severe dehydration and sever sepsis may
present in a same patient, other clinical signs of severe sepsis in
diarrheal children such as thermo-instability, delayed CRT are
very important for the diagnosis of severe sepsis in this
population. On the other hand, clinical signs of severe sepsis in
severely malnourished children are invariably absent'® even in
sick children and aggressive fluid management may have an
undesirable effect.”

Fluid resuscitation in severely malnourished children is
always very intriguing. World Health Organization (WHO)
recommends blood transfusion for the management of
severely malnourished children having septic shock in order
to reduce mortality'®. Inotrope support is needed for patient
not responding to fluid resuscitation and several studies have
shown improvement in hemodynamic and urine output in
septic shock treated with dopamine'**’. Intensive Care Unit of
the Dhaka Hospital of the International Centre for Diarrhoeal
Diseases Research, Bangladesh (icddr,b) treats a number of
diarrheal children with severe sepsis and septic shock
following survival sepsis guideline® and still encounters high
burden of mortality. However, data on the risks and outcome
of the progression of severe sepsis to septic shock especially
in diarrheal children are lack. Our aim was to evaluate the
risks and outcome of the progression of severe sepsis to septic
shock in diarrheal children.

Materials & methods:
Ethical statement:

In this chart review, data were analyzed anonymously, thus,
no parental or ethical consent was required.

Study design:

This study involved the analysis of retrospective data in
diarrheal children which had been extracted from the hospital
management system (SHEBA), an online data base of the
Dhaka Hospital of icddr,b. All under-five diarrheal children,
admitted to the Dhaka Hospital of the International Canter for
Diarrhoeal Diseases Research, Bangladesh (icddr,b) having
severe sepsis between October'2010 and September 2011
were studied. Sepsis was defined as tachycardia plus hypo (<
35.0° C) or hyperthermia (>38.5° C), or abnormal WBC count
plus presence or presumed presence of infection. Severe
sepsis was defined as the presence of sepsis plus poor
peripheral perfusion (age specific hypotension and/ or absent
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peripheral pulses and/or delayed capillary refilling time
(CRT) in absence of dehydration. Patient unresponsive to
fluid (normal saline/cholera saline) boluses [20 ml/kg
(maximum 40 ml/kg for severely malnourished children over
2 hours and 60 ml/kg over 10-15 minutes for the children
without severe malnutrition)], and required support of
inotrop(s) categorized as septic shock. Comparison of clinical
characteristics of diarrheal children who progressed from
severe sepsis to septic shock (cases) was made with those
without septic shock (controls).

Study site:

Dhaka Hospital of icddr,b, Dhaka, Bangladesh was the study
site which provides care and treatment to around 140,000
patients of all ages and both sexes with diarrhea, with or
without associated complications and with or without other
health problems each year. Diarrhea is the entry point for
admission to the hospital. After admission, the hospital triage
nurses obtain brief medical history and make a quick
assessment of the patients, focusing on the severity and
complication of diarrhea and dehydration status but also look
for associated health problems. Following this, patients are
referred either to the emergency physician for re-assessment
or are admitted to an appropriate ward of the hospital. Patients
with complications of diarrhea, or those with respiratory
distress, cyanosis, apnea, hypothermia, sepsis, severe sepsis,
septic shock, impaired consciousness, convulsion, severe
pneumonia with hypoxemia or respiratory failure are
admitted to the ICU. The vast majority of the patients at
icddr,b have poor socio-economic backgrounds and live in
urban and peri-urban Dhaka, the capital city of Bangladesh.

Patient management:

On arrival in the ICU, attending physicians re-evaluate the
patients, commence required work up and prescribe a
management plan according to standard management
guidelines of the hospital. Arterial oxygen saturation (SpO2)
was measured using a portable pulse oximeter (OxiMaxN-
600, Nellcor, Boulder, Co) and blood glucose was estimated
using a Gluco-check machine (STADA, Bad Vilbel,
Germany). Children with hypoxemia received oxygen
supplementation through nasal prongs (2L/min) or mask
(5L/min). Antibiotic therapy was provided for children with
pneumonia, sepsis, severe cholera, dysentery, severe
malnutrition, and other bacterial infections following standard
management guideline in our hospital.?'?> Dehydration was
corrected using oral (for those with some dehydration) or
intravenous fluids (for those with severe dehydration and also
those who were unable to drink due to any reason); appropriate
feeding, micronutrients, vitamins and minerals as and when
required.”After correction of dehydration (defined by “Dhaka
methods” of assessment of dehydration that is almost similar
to WHO method and approved by WHO),*** patients were
assessed for features of severe sepsis, and IV fluid was
administered to patient with severe sepsis according to
surviving sepsis guideline.? Patient with septic shock received
blood transfusion.” In resource poor setting, like Bangladesh
it is difficult to arrange safe blood promptly. So, inotrope(s)
were started in patients not responding to fluid without waiting
for blood transfusion. However, as soon as the blood was
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arranged, transfusion was given immediately. Our treatment
goal was to achieve good peripheral perfusion [mean arterial
pressure (MAP) >50 mm Hg, and/or urine output (U/O) >1
ml/kg/hour, and capillary refilling time (CRT) <3 sec].
Mechanical ventilation was used for management of children
admitted to ICU with respiratory failure.

Measurements and data collection:

Data acquisition was done after development of case report
forms (CRF) which were pretested before finalization.
Characteristics analyzed include demographic (age, gender, ),
clinical signs [nutritional status, drowsiness, abdominal
distension and convulsion at admission, respiratory rate,
temperature, lower chest wall in-drawing (inward movement
of the bony structures of the lower chest wall with
inspiration), crackles and rhonchi in lungs (by auscultation),
dehydration, systolic and diastolic blood pressure, level of
haemoglobin, blood transfusion, mechanical ventilation,
hospital stay, clinical diagnosis (severe sepsis, septic shock)
and outcome. Data were retrospectively collected from
“SHEBA”, a computer based system for keeping documents
of patients management. After admission at Dhaka Hospital
of icddr,b, every patient got a unique identifying number. All
the data including history, clinical examination findings,
laboratory reports, treatments provided, dietary management,
daily follow up and clinical outcome (improved, or
discharged or referred to other hospital for necessary

management or fatal outcome ) were recorded against this
number. To avoid potential error these data were also
re-checked manually.

Analysis:

Data of all the study children were entered into a personal
computer and edited before analysis using SPSS for Windows
(version15.0; SPSS Inc, Chicago) and Epi Info (version 6.0,
USD, Stone Mountain, GA). Differences in proportions were
compared by the Chi-square test. In normally distributed data
differences of means were compared by Student’s t-test and
Mann-Whitney test was used for comparison of data that were
not normally distributed. A probability of less than 0.05 was
considered statistically significant. Strength of association
was determined by calculating odds ratio (OR) and their 95%
confidence intervals (CIs). In identifying predictors
associated with septic shock, variables were initially analyzed
in a uni-variate model, then after adjusting with potential
confounders, multiple logistic regression models were used to
identify the independent predictors of the progession.
Results:

We were able to identify 88 cases and 116 controls. The
progression of severe sepsis to septic shock at Dhaka Hospital of
icddr,b during the study period was estimated at 43% (88/204) .
The case-fatality-rate was significantly higher among the cases
compared to the controls (Table 1).

Table 1. Clinical and laboratory parameters of under-five diarrheal children who progressed septic shock (cases) from severe

sepsis (controls) at the ICU of Dhaka Hospital of icddr,b.

Parameters Cases Controls OR (95% CI) p value
n=88 n=116
n (%) n (%)
Age (median, IQR) 53(3.2,12.0) 5.6(2.7,10.0) - 0.515
Nutritional edema 15 (17%) 8 (7%) 287 (1.03 - 7.9) 0.041
Abdominal distension 13 (15) 6(5) 32(1.1-10.6) 0.036
Poor Intake 7(8) 2(2) 4.9 (0.9 -49.4) 0.071
Respiratory difficulty 53 (60) 50 (43) 1.9(1.1-3.7) 0.022
Drowsiness 22 (25) 54) 7.4 (2.6-25.9) <0.001
Vomiting 25 (28) 21 (18) 1.79 (0.9 - 3.7) 0.115
Dehydration (some/severe) 26 (31) 34(29) 0.4 (0.1 -0.8) 0.014
Pneumonia 66 (75) 69 (57) 2.04(1.1-3.9) 0.029
Respiratory rate(mean+ SD) 48.4+16.7 53.2+£16.9 -4.8(-9.5-0.1)* 0.047
Temperature(mean+ SD) 372+ 1.4 37.6x1.5 -0.4(-0.8 - 0.01)* 0.052
Pulse (mean=+ SD) 130.8 £ 51.1 128+59.9 2.0(-13.6 - 17.6)* 0.097
Systolic Blood Pressure (mean+ SD) 41.6 £30.0 47.66+£36.3 -6.1 (-20.3 - 8.2)* 0.398
Diastolic Blood Pressure(mean+ SD) 19.6 £ 18.15 23.8420.5 -4.1 (-12.5-4.2)* 0.323
Delayed CRT 20 (23) 39 (34) 0.58 (0.3-1.1) 0.123
Rales in lung 39 (44) 52 (45) 0.9 (0.5-1.8) 0.944
Rhonchi in lung 4(5) 54) 1.1 (0.2-5.1) 0.792
Supra-sternal resection 4(5) 8(7) 0.6 (0.1 -2.5) 0.680
Lower chest wall in-drawing 25 (28) 40 (35) 0.8(0.4-1.4) 0.441
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Mechanical ventilation 36 (41)
Blood transfusion 50 (57)
Haemoglobin (mean+ SD) 10.0+3.5
Neutrophil (mean+ SD) 55+16.4
Band (mean+ SD ) 42+54
Bacterial isolates from blood 22 (25)
Severe wasting 22 (36%)
Severe under-weight 59 (67)
Hospital stay in hours (median, IQR) 92.5 (34.3,184.0)
Deaths 59 (67)

Bangladesh Crit Care J March 2014; 2 (1): 10-15

6 (5.0) 12.7 (4.8 -38.7) <0.001

21 (18) 5.9(3.0-11.8) <0.001
10.442.5 0.4 (-1.3-0.4)* 0.340
91.5+381.2 -36.5 (-7.7 - 44.6)* 0.367
31458 1.1 (-0.5 - 2.7)* 0.166

28 (24) 1.1(0.5-2.1) 0.982

25 (33) 1.2 (0.6 - 2.5) 0.680

60 (52) 1.9 (1.03-3.5) 0.040
137.5 (74.8, 242.0) - 0.011
16 (14) 12.71 (6.07-27.64 <0.001

OR = Odds ratio; CI = Confidence interval; IQR = Inter-quartile range; SD = Standard deviation; *MD (95% confidence
interval); Severe wasting = weight for length/height z score <-3; Severe under-weight = weight for age z score <-3

The cases more frequently presented with nutritional edema,
abdominal distension, respiratory difficulty, pneumonia
(Table 1), higher respiratory rate, and required lesser hospital
stay (Table 2) compared to the controls.

Table 2: Results of logistic regression analysis by enter

method to disclose the independent clinical predictors of
progression of severe sepsis to septic shock

Characteristics OR 95% CI p value
Mechanical ventilation 13.7 4.8-39.5 <0.001
Blood transfusion 5.8 2.7-12.2 <0.001
Drowsiness 4.2 1.3-14.2 0.017
Pneumonia 1.7 0.7-4.0 0.210
Nutritional edema 1.5 0.5-4.7 0.468
Severe underweight 1.4 0.7-3.0 0.341
Respiratory difficulty 1.0 0.4-2.2 0.950

In logistic regression analysis, after adjusting for potential
confounders such as pneumonia, nutritional edema, severe
underweight, and respiratory difficulty, cases more often had
drowsiness on admission, received blood transfusion and
required mechanical ventilation (Table 3).

Table 3. Bacterial isolates from blood of the study children

Cases Controls
Bacterial isolates n=22 n=28
(%) (%)

Acinetobacter 1(4) 2(7)
Aeromonas 0 1(4)
Candida 1(4) 1(4)
Enterobacter Species 1(4) 2(7)
Escherichia Coli 5(23) 6(22)
Enterococcus Species 209 4(14)
H inflenzae 0 1(4)
Klebsiella Species 1(5) 3(10)
Pseudomonas Species 7 (33) 4 (14)
Salmonella typhi 1(4) 0

Staphylococcus aureus 0 2(7)
streptococcus Species 3(14) 2(7)

The distribution of other variables in table 1 and 2 were
comparable among the cases and the controls. Among the
isolated organisms from blood 41 (82%) were gram negatives
which were equally distributed among the groups (Table 3).

Discussion:

Our study revealed a number of important observations for
clinicians in developing countries: first- progression of septic
was strongly associated with high case-fatality rate;
two-severe sepsis and septic shock is similarly associated
with gram negative bacteremia; third- strong association of
drowsiness with progression to septic shock from severe
sepsis. Our observation of very high case-fatality-rate from
septic shock is understandable and consistent with earlier
observation.”> ¥ The observation of predominant Gram
negatives in blood isolates in children with severe sepsis with
or without the progression of septic shock is an important
observation for the clinicians as well as policy makers in
developing countries. This observation indicates that
diarrheal children with severe sepsis, with or without the
progression to septic shock should receive extended spectrum
antibiotics to provide adequate coverage against the wide
range of gram negative bacteremia in order to evade potential
deleterious effect of gram negative bacteremia.”® Our
observation of drowsiness as an independent predictor of the
progression to septic shock from severe sepsis in under-five
diarrheal children is also understandable and could be used as
a startling sign for the potential early initiation of aggressive
therapy. Our study children comprised of severe sepsis and/or
septic shock and both the groups needed aggressive
management. However, survival rate in under-five children
with severe sepsis who did not develop septic shock was
higher which accentuates the significance of timely
recognition of these diarrheal children in order to initiate any
potential ~ additional therapy such as  inotrope(s)
simultaneously with fluid resuscitation. Aggressive fluid
therapy in children with septic shock found to be associated
with higher deaths in study from Kenya.” Nonetheless, our
study population were comparatively more sick than the
Kenyan study population and we were essentially not aware
of any potential deleterious effect of rapid fluid therapy that
contributed higher case fatality in our study population.

The observation of repeated requirement of blood transfusion
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and mechanical ventilation in diarrheal children with septic
shock is also comprehensible as nearly all diarrheal children
who had progression to septic shock from severe sepsis
received blood transfusion. A recent published data from
Bangladesh also observed similar events.'® The diarrheal
children with progression to septic shock from severe sepsis
having respiratory failure required respiratory support by
mechanical ventilation.

Diarrheal children who had progression of septic shock from
severe sepsis more often had nutritional edema, severe
underweight, and pneumonia compared to their counterpart
and co-morbidity of severe malnutrition and pneumonia is
often associated with high mortality.3%-3

These children more often presented with respiratory
difficulty, higher respiratory rate, pneumonia, abdominal
distension and severe underweight by uni-variate analysis, but
logistic regression analysis revealed that these variables were
no longer significant. This phenomenon designates the
subsistence of solemn illness of the diarrheal children in both
the groups and emphasizes the requirement of aggressive
treatment in both the groups.

The overwhelming evidence from our data concludes that the
case-fatality-rate was significantly higher among the
under-five diarrheal children who had the progression to
septic shock from severe sepsis. Diarrheal children under the
age of five years presenting with severe sepsis having
drowsiness on admission were at risk of developing septic
shock and often entailed blood transfusion as well as
mechanical ventilation. From this point of view, the
intensivists in developing countries with less resource may
consider early initiation of inotrope(s) in such children.
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Territorial location of cerebral infarcts on imaging in patients
with first ever stroke with diabetes

Nirmalendu Bikash Bhowmik'!, Mohammad Saifuddin®, Rajib Bhadra®, Md. Rashedul Islam?, Rumana Habib’, Aminur Rahman®,
Md. Zahid Hassan’, Md. Amirul Haque®.

Abstract:

Aims: The study was aimed to evaluate vascular territories of infarcts involved in patients with stroke for the first time
with diabetes on CT and/ or MRI of brain.

Methodology: This cross sectional descriptive study was carried on a total of 100 adult patients with first ever stroke
consecutively reported in the Department of Neurology, BIRDEM General Hospital, Dhaka, over a period of six months.

Results: The mean age was 61.45 years and majority (35%) belongs to age group of 50-59. Ten (10%) subjects had age
above 80 years. Male were 68% and 32% were female. Majority (89%,) of the subjects had hemiplegia following acute
stroke. Aphasia (71%,), headache (39%), convulsion (23%), vomiting (18%) and cranial nerve palsy (17%) were also
found. Additional preexisting risk factors were hypertension (72%,), dyslipidaemia (59%), smoking (56%) and alcohol
abuse (2%). Among the study subjects the diabetic complications were peripheral vascular disease (4% ), neuropathy
(8%), nephropathy( 9%)and retinopathy(25%). CT scan and/ or MRI brain showed parietal lobe lesion in 57% cases.
Majority (76%) had infarcts in middle cerebral artery territory. Involvement of anterior and posterior cerebral artery
territory was found in 7% and 5% subjects respectively. Vertebro-basilar arterial system involvement was observed in
6% cases. 4% subjects had involvement of both middle and posterior cerebral arteries. Both anterior and posterior
arterial territory infarcts were found in 2% cases.

Conclusions: In conclusion most of the diabetic subjects with first ever ischemic stroke had involvement of middle

cerebral artery.

Key Words: Stroke, Cerebral Infarcts, Diabetes mellitus.

Introduction: A stroke is the rapid loss of brain function due
to disturbance in the blood supply to the brain with symptoms
lasting for more than 24 hours or resulting in death before 24
hours and in which after adequate investigations symptoms
are presumed to be non-traumatic vascular in origin. This can
be due to ischemia caused by blockage (thrombosis, arterial
embolism), or a hemorrhage.! As a result, the affected area of
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the brain cannot function, which might result in an inability to
move one or more limbs on one side of the body, inability to
understand or formulate speech, or an inability to see one side
of the visual field.?

Undoubtedly stroke is more preventable than to look for the
cure. In this respect identification of the major risk factors
especially modifiable risk factors and their control needs
maximum concern.>* Risk factors for stroke include arterial
hypertension, diabetes mellitus, obesity, cigarette smoking,
hyperlipdaemia , oral contraceptives, alcohol intake, age,
positive family history of stroke, hyperviscosity etc. Every
type of cardiac disease is also associated with increased risk
of stroke. Control of hypertension, atrial fibrillation appear to
greatest chance of reducing risk of for stroke recurrence after
an ischemic stroke.® In the management of stroke we can’t
cure the disease but we can to some extent prevent it by early
detection and treatment of risk factors especially modifiable
risk factors.

The clinical syndrome produced by a stroke is determined by
the artery or arteries that are occluded. Blood is supplied to
the brain by two major sets of arteries, the anterior and
posterior circulations. The anterior circulation consists of the
right and left internal carotid arteries (ICA) which bifurcate
into the anterior cerebral artery (ACA) and middle cerebral
artery (MCA) . The MCA supplies most of the temporal lobe,
the anterolateral frontal lobe, and the lateral parietal lobe.
Perforating branches supply the posterior limb of the internal
capsule, part of the head and body of the caudate nucleus and
the globus pallidus. The MCA supplies the largest proportion
of the brain and its occlusion is the most common cause of




severe stroke.The ACA supplies most of the medial surface of
the frontal lobe, the frontal pole, medial parietal and anterior
portions of the corpus callosum. Perforating branches supply
the anterior limb of the internal capsule, the inferior portions
of the head of the caudate and the anterior globus pallidus.
The anterior choroidal artery arises at the distal ICA and
supplies the medial anterior temporal lobe and the genu of the
internal capsule.

The posterior circulation consists of the vertebral and basilar
arteries and their branches. Typically, two vertebral arteries
join and form the basilar artery. The vertebrobasilar system
supplies the brainstem and has branches to the cerebellum.
The basilar artery typically bifurcates into two posterior
cerebral arteries (PCA) . The PCAs supply the occipital lobes
and portions of the temporal lobes. Proximally, these arteries
give rise to perforators that supply the thalami . The left and
right anterior circulations are joined to each other by the
anterior communicating artery which connects the ACAs. The
anterior and posterior circulations are connected by two
posterior communicating arteries. This circle of
communicating arteries, known as the Circle of Willis,
provides collateral cerebral circulation that may be extremely
important in maintaining tissue viability during acute stroke.
Collateral circulations occur via leptomeningeal (pial)
branches between ACA and MCA territories, as well as
between the MCA and PCA territories. There is substantial
variability in the cerebral circulation in individual patients;
this is readily appreciated with modern angiographic
neuroimaging.’

Cerebral infarction (85% of stroke patients) is mostly due to
thromboembolic disease, secondary to atherosclerosis in the
major extra cranial arteries eg. carotid and aortic arch.!
Cerebral infarction is a process which takes some hours to
completes, even enough through the patient’s deficit may be
maximal close to the onset of the causative vascular
occlusion, when homeostatic mechanisms fail, the process of
ischemia starts and ultimately leads to infarction once blood
flow falls below the thresholds for maintenance of electrical
activity, neurological deficit appears.* The incidence of
ischemic stroke in anterior circulation is about 70% where as
in posterior circulation it is about 5-10%.® Among the anterior
circulation the incidence of ischemic strokes is significantly
related to middle cerebral artery and it is less than 3% due to
occlusion of the anterior cerebral artery.’

Many strong evidences support that Diabetes Mellitus is a
major health problem among the adult population worldwide
and almost half the ischemic stroke population suffer from
Diabetes. Diabetes patients had higher rates of stroke as
compared to non diabetic patients. Although there has been a
decline in mortality and morbidity from stroke in the past 30
years, preventive measures and improvement of treatment
modalities should be undertaken in diabetic stroke patients
since the prevalence of Diabetes Mellitus is estimated to
increase and will become a global burden.?

It is well known fact that most of the life threatening clinical
features of stroke occur within few minutes to few days of
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initial attack depending the territory involvement. However
the incidence of these features may vary with age, gender,
control blood glucose, lipidaemic status of patients etc.!® Some
of these complications are benign and requires no treatment.
While some are life-threatening depending upon the territory
of brain involvement. So knowledge of territory involvement
is always helpful for the neurologist. Better approach for the
selection of appropriate treatment like the explanation of
prognosis, speech therapy, occupational therapy, physical
therapy and social rehabilitation can be planned.

Several studies regarding stroke in diabetic carried out but
very few studies regarding the territory involvement had been
conducted in recent years. Though this study was not in such
a larger scale to enrich modern medicine, nevertheless this
obviously would give some information regarding our own
patients and would add to the work done in past in this era.

Materials and methods: This cross sectional observational
study was conducted in the Dept of Neurology, BIRDEM
Hospital. Patients with ischemic stroke with type 2 diabetes,
consecutively admitted in the department were recruited in
the study for the period of March 2012 to August 2012. Strict
recruitment criteria were followed. Inclusion criteria were
type 2 diabetes patient presented with first ever stroke
irrespective of age and confirmed by imaging (CT-Scan).
Demographic information was prospectively recorded and
substantiated by means of inspection of medical record.
Information included was the subject’s age, gender, medical
history, clinical history of acute stroke with diabetes, followed
by conduction of the study. All the relevant collected data
were compiled on a master chart first. Then organized by
using scientific calculated and standard statistical formulas,
percentage was calculated to find out the proportion of the
findings. Further statistical analyses of the results were done
by computer software device as statistical packages for social
scientist (SPSS). The results were presented in tables, figures,
diagrams etc.

Results :

A total of 100 cases were included in the study. The mean age
was 61.45 years with standard deviation of mean (SD) +11.65
years and their age ranged from 35 to 84 years. Majority
(35%) of the respondents was found in the age group of
50-59. About 8% subjects were found in 30-39 years age
group. Twenty four (24%) subjects had age between 60-69
years. Ten (10%) subjects belonged to 80 years and above age
groups(Table I). Out of 100 subjects 68% were male and rest
32% were femal(Table II).

The mean duration of diabetes, was 9.64 (+£6) years (Table
IIT). The respondents suffered from diabetes for 3 to 25 years.
Majority (27%) of the subjects had diabetes for more than 5
years. Beside Diabetes, the study subjects had hypertension
(72%), Dyslipidaemia (59%), history of smoking (56%) and
alcoholism (2%). Other risk factors were positive family
history of IHD and stroke which prevailed as 12% and 13%
respectively (Table V).

Majority (89%) of the subjects presented with hemiplagia
after acute stroke (Figure I). Other common clinical
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presentation were aphasia (71%), headache (39%),
convulsion (23%), vomiting (18%) and cranial nerve palsy
(17%)

Brain imaging was done in all cases. CT scan was performed

in 85% subjects and MRI scan of brain was done in 38% cases
(Table V).

In most of the cases, parietal lobe of brain (57%) was mostly
affected. Basal ganglia (45%), internal capsule (56%), brain
stem (6%), thalamus (6%) and cerebellum (8%) were the
other common sites of involvement. Ischemic infarcts were
also found in paraventricular location (18%), in frontal (6%)
and temporal (7%) lobes (Table VI).

In majority of the subjects (76%) middle cerebral arterial
territory was affected. Involvements of anterior and posterior
cerebral arteries were found in 7% and 5% subjects
respectively. In 6% cases, involvement of vertibro-basilar
arterial system was observed. Four percent subjects had
involvement of both middle and posterior arteries. Both
anterior and posterior arterial territory infarcts were found in
2% cases (Table VII).

Table I: Age distribution of the study (n=100)

Age group (Years) Number Percentage
30-39 08 08
40-49 10 10
50-59 35 35
60-69 24 24
70-79 13 13

80 and above 10 10
Mean = SD 61.45 +11.65
Maximum- Minimum 35-84

Table II: Gender distribution of the study subjects (n=100)

Gender Number Percentage
Male 68 68
Female 32 32
Table III: Duration of disease in the study subjects
(n=100).

Duration of Diabetes (years) Number Percentage
<5 27 27
6-10 20 20
11-15 23 23
16-20 11 11

21 and above 19 19
Mean + SD 09.64 +6.00
Range (Minimum-maximum) 03 -25

Table IV: Pre-existing risk factors of the study subjects (n=100)

Co-morbid conditions Number Percentage
Hypertension 72 72
Dyslipidaemia 59 59
Smoking 56 56
Alcoholism 02 02
Positive family history of IHD 12 12
Positive family history of stroke 13 13
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Figure 1: Bar diagram showing common clinical

presentations of the study subjects (n=100)

Table V: Modality of investigation for detection of stroke (n=100)

Arterial territory Number Percentage
CT scan 85 85
MRI 38 38

Table VI: Location of involvement of ischemic lesion (n=100)

Arterial territory Number Percentage
Parietal 57 57
Frontal 06 06
Temporal 07 07
Occipital 05 05
Internal capsule 56 56
Thalamus 06 06
Basal ganglia 45 45
Brain stem 06 06
Paraventricular location 18 18

Cerebellum 08 08




Table VII: Involvement of arterial territory in the study
subjects (n=100)

Arterial territory Number Percentage
Anterior cerebral artery 07 07
Middle cerebral artery 76 76
Posterior cerebral artery 05 05
Vertibro-basilar artery 06 06
Both anterior and posterior arteries 02 02
Both middle and posterior arteries 04 04

Discussion: The traditional definition of stroke, devised by
the World Health Organization in the 1970s, is a "neurological
deficit of cerebrovascular cause that persists beyond 24 hours
or is interrupted by death within 24 hours". There were
several study regarding stroke in diabetic subjects but a very
few studies were conducted to see which arterial territory was
mostly affected during first ischemic attack. This present
cross sectional descriptive study was conducted to evaluate
the cerebral vascular territories involvement in diabetic
patients with first ever ischemic stroke on 100 subjects. The
study result findings were discussed concerning the general
objective of the study on basis of related previous study.

The mean age was 61.45 years with standard deviation of
mean of £11.65 years. Majority (35%) of the respondents was
found in the age group of 50-59. About 24% subjects were
found in 60-69 years age group. The respondents suffered
from diabetes for 3 to 25 years. There was an interesting
finding in this present study that highest age of occurrence
first ischemic stroke was 84 years. It could be thought that
strict control of diabetes with control of other diabetic related
complications could halt the early onset of stroke.

Among preexisting risk factors, the study subjects had
hypertension (72%), dyslipidaemia (59%), history of smoking
(56%) and alcoholism (2%). Other risk factor was positive
family history of IHD & CVD which prevailed as 12% & 13%
respectively. ' Among the complications of diabetes, about
4% were suffering from peripheral vascular disease, 8% from
diabetic Neuropathy, 9% from diabetic nephropathy and 25%
from diabetic retinopathy, 7% from peripheral neuropathy in
association with diabetes. Previous studies reveal the same
risk factors of stroke. '

Among the study subjects, majority (89%) of the subjects
presented with hemiplagia after an attack of acute stroke.
Other common clinical presentation were aphasia (71%),
headache (39%), convulsion (23%), vomiting (18%) and
cranial nerve palsy (17%). Majority of the present study
subjects had motor deficits. Similar result where was found in
another study where majority of the subjects were presented
with motor deficits'>.

CT scan was performed in 85% subjects and MRI scan of
brain was done in 38% cases. In most of the cases, parietal
lobe of brain (57%) was mostly affected. Basal ganglia
(45%), internal capsule (56%), brain stem (6%), thalamus
(6%) and cerebellum (8%) were the other common sites of
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involvement. Ischemic infarcts were also found in
paraventricular location (18%), in frontal (6%) and temporal
(7%). Previous study revealed the same site of involvement in
stroke patients. '

Scans revealed that in majority (76%) of the subjects middle
cerebral arterial territory was affected. Kertesz et al (1985) '°
observed that about 88% subjects had single MCA territory
involvement and 7% subjects had both middle and posterior
cerebral arteries involvement. Stolz et al. (2008)'® reported
similar result where it was seen that about 82% of all stroke
patients had involvement of MCA territory. Involvements of
anterior and posterior cerebral arteries were found in 7% and
5% subjects respectively. Kang et al (2008)!7 found that
ischemic stroke affected mostly ACA territory in their study
population (consisting diabetic and non- diabetic). In present
study 6% had involvement of vertibo-basilar arterial system.
Arboix et al (2011)" reported that Posterior cerebral artery
(PCA) stroke was less common than stroke involving the
anterior circulation which was consistent with the present study
findings. Vertibro-basilar arterial territory was affected in 6%
subjects in the present study. In a study conducted by Biller et
al. (1988)" revealed that 8% subjects had vertebro-basilar
system. In present study four percent subjects had involvement
of both middle and posterior arteries. Both anterior and
posterior arterial territory infarcts were found in 2% cases.

Conclusion: Most of the diabetic subjects with first ever
ischemic stroke had involvement of middle cerebral artery
and further study with large sample size involving multiple
centers may be undertaken to conclusively identify cause of
involvement of specific territory in ischemic stroke in diabetic
subjects.
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Antibiotic sensitivity pattern of urinary tract infection at a
tertiary care hospital
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Abstract:

Background: Urinary tract infections (UTIs) remain the common infections in outpatients as well as hospitalized
patients. Current knowledge on antimicrobial sensitivity pattern is essential for appropriate therapy. The aim of the
study is to determine the changing pattern of antibiotic sensitivity among uropathogens causing UTI.

Methods: Urinary isolates from symptomatic UTI cases attending in Square hospital were processed in the
Microbiology lab. Antimicrobial susceptibility testing was performed by Kirby Bauer s disc diffusion method. Extended
spectrum beta lactamase (ESBL) production was determined by double disk synergy test method.

Results: Of the 200 tested sample 110 samples showed growth of pathogens among which the most prevalent were
E.coli (58.18%) followed by Enterococci (13.6%). The majority (68.18%) of the isolates were from female. ESBL
production was observed in 46.87% o E.coli strains and 25% of Klebsiella strains. More than 98% of the isolates are
sensitive to Imipenem, Meropenem , while 86.36% are sensitive to Amikacin , 73.63% to Nitrofurantoin and 74.54% to
Gentamicin. Very high rate of resistance is seen against amoxicillin (88.19%), cefixime (65.46%), cotrimoxazole
(68.19%) and cefiriaxone (63.63%). E. coli showed high sensitivity to meropenem, imipenem and amikacin (100%)
followed by Gentamicin (94.1%).

Conclusion: The study revealed that E.coli was the predominant bacterial pathogens of UTIs. An increasing trend in
the production ESBLs among UTI pathogens in the community was noted. Nitrofurantoin should be used as empirical
therapy for primary, uncomplicated UTIs.

Key Words: Urinary Tract Infection, Antibiotic Sensitivity.

Introduction: least one episode of UTI at some point in their lifetime and

Urinary tract infections (UTIs) are a major public health between 20% and 40% of women have recurrent episodes.**

problem in terms of morbidity and financial cost, and incur
the highest total health care cost among urological diseases,
exceeding that of chronic renal failure even when renal
included.! UTI
represents one of the most common diseases encountered in

dialysis and renal transplantation are
medical practice today with an estimated 150 million UTIs per
annum worldwide.?

Although UTIs occur in both men and women, clinical studies
suggest that the overall prevalence of UTI is higher in women.
Uncomplicated UTIs in healthy women have an incidence of
50/1000/year.*An estimated 50% of women experience at
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Approximately 20% of all UTIs occur in men.®

UTI is said to exist when pathogenic organisms are detected
in the urine, urethra, bladder, kidney or prostate. In most
instances, growth of more than 10° organisms per milliliter
from a proper collected midstream clean-catch urine sample
indicates infection. However significant bacteriuria is lacking
in some cases of true UTI Especially in symptomatic
patients, a smaller number of bacteria (10° to 10*/ml) may
signify infection. In urine specimens obtained by suprapubic
aspiration or in-and-out catheterization and in samples from a
patient with an indwelling catheter, colony counts of 10? to
10*/ml generally indicate infection. Conversely colony
counts>10%ml of midstream urine are occasionally due to
specimen contamination, which is specially likely when
found.” The wvast

uncomplicated UTIs are caused by Escherichia coli, with

multiple species are majority of

other pathogens including enterococci, Staphylcoccus
saprophyticus, Klebsiella spp. And Proteus mirabilis.® The
extensive and inappropriate use of antimicrobial agents has
invariably resulted in the development of antibiotic resistance
which, in recent years, has become a major problem
worldwide.” To ensure appropriate treatment, knowledge of
cause UTI and their

susceptibility is mandatory.'°The aim of the study was to

the organisms that antibiotic
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assess the changing susceptibility of urinary pathogens to

antimicrobial agents in UTIs.

Materials and methods:

This study was conducted on patients admitting in Square
hospital, Dhaka between November 2011 and February 2013.
Clean—catch  midstream urine specimens from patients
diagnosed clinically to be having UTI on the basis of
symptoms were inoculated on Blood agar and McConkey
Agar plates, which were incubated aerobically at 37°C

overnight. Plates showing growth suggestive of significant
bacteriuria, with colony count exceeding 10°cfu/ml were
subjected to standard biochemical tests for identification.
Antimicrobial sensitivity testing was performed using Kirby
Bauer disc diffusion method as described by the National
Committee for Clinical Laboratory Standard (presently called
Clinical Laboratory Standard Institute).!! Interpretation as
Sensitive or Resistant was done on the basis of the diameters
of zone of inhibition of bacterial growth as recommended by
disc manufacturer. The ESBL phenotypic confirmatory test
was performed by disk diffusion method on Muller-Hinton
agar plates. The antibiotics used for susceptibility testing
were Amoxycillin, Ciprofloxacin, Cefixime, Ceftriaxone,
Amikacin, Nitrofurantoin,

Cefepime, Gentamicin,

Cotrimoxazole, Imipenem and Meropenem.
Results:

Of the 200 urine samples processed 110 (55%) gave
significant growth of pathogens

Table 1 outlines the demographic profile of UTI. The patients
were between 18 and 90 years of age. The prevalence of UTI
is high among females (68.18%) than males (31.82%).
Females of the reproductive age group (18-49years)
constituted 56.37% of the total patients with UTI. However,
elderly (50-90years) males had a higher incidence of UTI
(23.64%) compared to the elderly females (11.81%).

Table 1: Age and sex distribution of patients with urinary
tract infections

Age group (in years) Females Males
No (%) No (%)
18-29 23(20.91%) 2(1.82%)
30-49 39(35.46%) 7(6.36%)
50-90 13(11.81%) 26(23.64%)

The commonest isolates were Escherichia coli, Enterococci,
Pseudomonas, Proteus, Staphylococcus aureus and Klebsiella
pneumoniae. (These represented 58.18%, 13.63%, 9.09%,
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8.18%, 4,54% and 3.63% of isolate respectively). Pie chart
showed the distribution of organisms.

O E Coli 58.18%

B Enterococci

13.63%
O Pseudomanus

9.09%
O Klebsiella 3.63%

M Proteus 8.18%
O Staphylococcus

4.54%
@ Others 2.72%

Figure 1: The pie chart showing organisms isolated

Table 2 depicts the frequency of isolation of ESBL producing
organisms over the study period. Extended spectrum beta
lactamase production was observed in 46.87% of E. coli
strains and 25% of Klebsiella strains.

Table 2: Percentage distribution of extended spectrum beta
lactamase producing uropathogens

Total no. of E.|ESBL producing | Total no. of | ESBLproducing
coliisolated | E.coli No.(%) |[Klebsiella spp. | Klebsiella spp.
No(%)
64 30 (46.87%) 04 1 (25%)

The antimicrobial potency and spectrum for 1lselected
antimicrobial agents of different classes against the five most
frequent UTI pathogens are summarized in table 3.
Sensitivity to Nitrofurantoin to pseudomonas were not tested
as they have intrinsic resistance to that drug. E. coli showed
high sensitivity to meropenem, imipenem and amikacin
(100%) followed by Gentamicin (94.1%) , Cephalosporin
group (82.35%) with good susceptibility to Ciprofloxacin
(88.23%). But ESBL E. coli showed highest sensitivity to
Imipenem (100%) with Nitrofurantoin (90%) and Amikacin
(83.3%). Enterococci is highly sensitive to Imipenem,
Meropenem (100%), Nitrofurantoin (86.6%) and Gentamicin
(53.33%).  Pseudomonas showed highest sensitivity to
Meropenem (90%) followed by Amikacin , Cefepime (60%)
and Ciprofloxacin  (50%). Imipenem, Gentamicin,
cephalosporin group and Cotrimoxazole showed highest
percent  susceptibility  (100%) against  Proteus.
Staphylococcus aureus showed highest sensitivity to
Nitrofurantoin, Imipenem, Meropenem, Amikacin (100%)
followed by Cotrimoxazole (80%). Gentamicin and
Imipenem are 100% sensitive against Klebsiella followed by
Amikacin (75%) and Cotrimoxazole(50%). The isolates show
low degree of susceptibility to Amoxycillin (11.81%),
Cefixime (34.54%), Cefepime (44.54%), Ceftriaxone
(36.37%) and cotrimoxazole (31.81%).




Bangladesh Crit Care J March 2014; 2 (1): 21-24

Table 3: Antibiotic sensitivity and Resistance pattern of isolated organisms in UTI

E.coli ESBL E.coli Enterococci Pseudomonas Proteus Staph.aureus Klebsilla

(n=34) (n=30) (n=15) (n=10) (n=9) (n=5) (n=4)
S R S R S R S R S R S R S R
Amoxycillin | 8.33% [91.67% | 0% | 100% |53.33%|46.67% | 0% | 100% | 0% | 100% | 20% | 80% 0% | 100%
Cefixime  [82.35% | 17.65%| 0% | 100% | 0% | 100% 0% | 100% | 88.9% | 11.1% | 20% | 80% | 25% | 75%
Ceftriaxone [82.35% | 17.65% | 0% | 100% | 0% | 100% 0% | 100% | 100% | 0% 20% | 80% | 25% | 5%
Cefepime  [82.35% | 17.65% | 0% | 100% | 0% | 100% | 60% | 40% | 100% | 0% 80% | 20% | 25% | 5%
Ciprofxacin [88.23% | 11.77% | 3.33% [96.67% | 15.38%| 84.62% | 50% | 50% | 70% | 30% | 20% | 80% | 25% | 75%
Gentamicin [94.11% | 5.99% | 73.33%26.67% | 53.33%(46.67% | 60% | 40% | 100% | 0% 20% | 80% | 100% | 0%
Amikacin 100% | 0% | 83.33%|16.67% | 33.3% | 66.7% | 60% | 40% | 80% | 20% | 100% | 0% 5% | 25%
Imipenem | 100% | 0% 100% | 0% | 933% | 6.7% | 90% | 10% | 100% | 0% 100% | 0% 100% | 0%
Meropenem | 100% | 0% 100% | 0% | 93.3% | 6.7% 90% | 10% | 100% | 0% 100% | 0% 100% | 0%
Nitrofurantoin | 100% | 0% 90% | 10% | 86.66%|13.34% ND 0% | 100% | 100% | 0% 0% | 100%
Cotrimoxazole {23.52% | 76.48% | 16.67%|83.33% | 0% | 100% | 10% | 90% | 100% | 0% 80% | 20% | 50% | 50%

S= Sensitive, R= Resistant, ND= Not done

Table 4 depicts the overall percentage of uropathogens
sensitivity to antibiotics. More than 98% of the isolates are
sensitive to Imipenem, Meropenem , while 86.36% are
sensitive to Amikacin , 73.63% to Nitrofurantoin and 74.54%
to Gentamicin.

Table 4: Overall percentage of uropathogens sensitivity to
Antibiotics

Antibiotic Sensitivity (%) Resistance (%)
Amoxycillin 11.81% 88.19%
Cefixime 34.54% 65.46%
Ceftriaxone 36.37% 63.63%
Cefepime 44.54% 55.46%
Ciprofloxacin 40% 60%
Gentamicin 74.54% 25.46%
Amikacin 86.36% 13.64%
Imipenem 98.18% 1.82%
Meropenem 98.18% 1.82%
Nitrofurantoin 73.63% 26.37%
Cotrimoxazole 31.81% 68.19%
Discussion:

The study observes that the prevalence of UTI is high among
females (68.18%) than males (31.82%). Females of the
reproductive age group (18-49years) constituted 56.37% of
the total patients with UTIL. It has been reported that adult
women have a higher prevalence of UTI than men, principally
due to anatomical and physical factors.?Among males an

increased prevalence of UTI was recorded in elderly age group
50-90 (23.64%) than young (8.18%).This is probably because
with advancing age, the incidence of UTI increases in men due
to prostate enlargement and neurogenic bladder.'

The study demonstrates that E.coli remain the leading
uropathogen being responsible for 58.18% of UTI. This is in
consistence with findings of other studies in which E. coli
was the most frequently reported isolate from patients with
UTIs."* Following E.coli , our study shows Enterococcus
species (13.6%) and Pseudomonas (9.09%) as the other
common uropathogens. Our findings are in accordance with a
study by Dias Neto et al."’Enterobacteriaceae have several
factors responsible for their attachment to the urothelium.
These gram negative aerobic bacteria colonize the urogenital
mucosa with adhesion, pilli, fimbriae and P1-blood group
phenotype receptor.'

Our study reveals that 46.87% of E.coli isolates and 25% of
Klebsialla species to be ESBL producers. Aggarwal et
al.reported 40% of E.coli and 54.54% of Klebsialla species to
be ESBL producers from Rohtak, Haryana.'® In another study
in Nagpur, 18.5% of E.coli isolates and 25.6%Klebsiella
isolates were found to be ESBL producers.'” This geographical
difference may be due to different patterns of antibiotic usage.
Our study confirms the global trend towards increased
resistance to beta lactum antibiotics. ESBL producing bacteria
may not be detectable by routine disk diffusion susceptibility
test, leading to inappropriate use of antibiotics and treatment
failure. It is emphasized that institutions should employ
appropriate tests for their detection and avoid indiscriminate
use of third generation cephalosporins.
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From this study, it can be seen that cotrimoxazole and
amoxicillin are virtually useless against uropathogens as they
were effective against 31.81%and 11.81%of all isolated
organisms respectively. Nitrofurantoin showed strong activity
against 73.63% of all isolated organisms and was very active
E.coli and Staph aureus particularly. However it has a very
weak activity against Proteus spp and Pseudomonas spp. It
has also been shown to be very safe in pregnancy'® and also a
recent study in India showed that Nitrofurantoin had the best
in-vitro susceptibility profile against E.coli.'” The consistent
and high level susceptibility of E.coli to Nitrofurantoin may
be influencd by nitrofurantoin’s narrow spectrum of activity,
limited indication, narrow tissue distribution and limited
contact with bacteria outside the urinary tract.?® The isolates
shows low degree of susceptibility (40%) to Fluoroquinolone
which indicates that they can no more be opted for treating
UTI. From our study, it can be seen that more than 98% of the
isolates are sensitive to Imipenem, Meropenem, while
86.36% are sensitive to Amikacin, 73.63% to Nitrofurantoin
and 74.54% to Amikacin.

Conclusion

In our study , culture positive rate for uropathogens was high,
with the majority coming from adult female patients. E.coli
was the most common etiological agent and remains
susceptible to nitrofurantoin. This drug should be the ideal
antibiotic to use for uncomplicated UTI. Our findings suggest
the presence of ESBL-producing strains; therefore,
monitoring of antibiotic susceptibility of bacterial isolates
should be mandatory.To tackle the upcoming problems of
ESBL producing E.coli, Imipenem and Amikacin are good
choice along with nitrofurantin.
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Childhood Deaths with a Co-Morbidity of Diarrhea and Severe
Malnutrition: A Brief Insight in an Urban Critical Care Ward

in Dhaka, Bangladesh

Md Shakil Hossain', Sufia Islam?, Mohammod Jobayer Chisti?®

Abstract

Background and aim: Although co-morbidity of childhood diarrhea and severe malnutrition is very common with high
mortality, data on predicting factors for deaths in diarrheal under-five children also having severe malnutrition are
very limited in medical literature. The aim of this study was to evaluate the clinical predicting factors for death in
diarrheal under-five children with severe malnutrition.

Methods: The study was designed as a prospective analysis from retrospective data of diarrheal children (case control
design) which were collected from electronic database of the hospital of the International Center for Diarrheal Disease
Research, Bangladesh (icddr,b) from mid-September 2011 to mid-September 2012. The cases were severely
malnourished diarrheal children under the age of five years who died in the intensive care unit and the controls were
those who survived. Comparison of clinical characteristics among the cases and the controls were made.

Results: There were 32 cases from the ICU and 1790 controls including 253 from the ICU. The median (inter-quartile
range) age (months) of the cases compared to the controls was significantly lower [8.0 (4.1, 14.1) vs. 10.0 (6.1, 17.2);
p=0.050]. The cases more often had pneumonia (OR 3.40, 95% CI 1.48-7.66, p<0.001) with respiratory distress (OR
30.06, 95% CI 11.47-77.67, p<0.001), frequently presented with the features of clinical sepsis (OR 52.22, 95% CI
24.02-127.68; p<0.001), less often received Oral Rehydration Salt (ORS) at home (OR 0.07, 95% CI 0.03-0.14;
p<0.001), and more often had lower Z-score for weight for age [(mean -5.42 + standard deviation 1.35) vs. (mean -4.14
+ standard deviation 1.28); p<0.001] compared the controls.

Conclusion: The brief results of the data suggest that severely malnourished diarrheal children presenting with
younger age with a history of lack of intake of ORS at home, extreme under-weight, pneumonia with respiratory distress
or clinical sepsis are at higher risk of death. This re-emphasizes the importance of identification of these simple clinical
parameters which may help in early aggressive management of these children and underscores the importance of the
requirement of extensive mass media education in encouraging the adequate intake of ORS during diarrhea in order to

reduce their morbidity and deaths.
Key Words: Childhood Death, Diarrhea, Malnutrition.

Introduction

Severe Malnutrition is one of the most common causes of
morbidity and mortality among children in developing
countries including Bangladesh'?. Among the global deaths in
children under five years of age, about 48 % occurred in
different forms of malnutrition (19% were due to
underweight, 14.5% to stunting, and 14.6% to wasting)’.
Although the prevalence rates of childhood malnutrition are
slowly regressing in Asia, the highest prevalence can still be
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found in South Asia'. Malnutrition has been responsible,
directly or indirectly, for 54% of the global annual deaths
among children under five*. The immediate causes of
malnutrition and child death are mutually reinforcing
conditions of inadequate dietary intake and infectious disease;
the underlying causes are household food insecurity,
inadequate health service and absence of healthy environment'.
According to national guidelines, 2008; the death rate among
children hospitalized for severe acute malnutrition in
Bangladesh was as high as 15 percent’. The Dhaka hospital of
International Centre for Diarrheal Disease and Research,
Bangladesh (icddr,b) runs the Clinical Research and Service
Centre (CRSC) in Dhaka, Bangladesh, which treats more than
120 000 patients for diarrheal disease each year®. The overall
mortality rate in the CRSC is only 0-45%, but the mean
mortality rate among severely malnourished children with
diarrhea is about 15%, and most of these deaths occur within
the 48 hours of admission’. Death is even higher at intensive
care unit (ICU) of this setting with this co-morbidity of
diarrhea and severe malnutrition®. These two contributes each
other and associated with a number of risks for death.
However, data are limited on the predicting factors of deaths in
such children at critical care set ups. It is thus important to
identify the simple predicting factors for death to initiate
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prompt management in order to reduce deaths in such children.
The purpose of our analysis, using a case-control design, was to
evaluate the predicting factors for death in severely
malnourished children below 5 years of age attending the ICU
of the Dhaka Hospital of icddr,b with diarrheal diseases.

Methods
Study population & Site

The study was conducted at the Dhaka hospital of icddr,b.
This hospital provides care and treatment to over 120000
diarrheal patients, with or without associated health problems,
each year. It also conducts research on enteric and other
common infectious diseases and malnutrition, and provides
training on case management and research methodology.
Under-five children constitute over 60% of the total patients,
and vast majority of the patients come from the poor
socio-economic background of urban and peri-urban Dhaka,
the capital of Bangladesh.

Study Design

The study was designed as a prospective analysis from
retrospective data of patients collected from the 'SHEBA’, an
online database from icddr,b. For the collection of data a
questionnaire was prepared which was given to the
programmed analyst of the hospital for assembling the data.
All under-five pediatric patient suffering from diarrhea
having severe malnutrition and admitted in the ICU of the
Dhaka Hospital of icddr,b from September 2011 to September
2012 were enrolled in the study. Comparison of simple
clinical features was made among the children who died &
survived. Severe malnutrition was defined following WHO
anthropometry®.

Patient management

Treatment received by the study children in the
ICU/HDU/ARI ward have been described elsewhere’.

Measurements

Case report forms (CRF) were developed, pretested, and
finalized for data acquisition. Death was the primary outcome
and characteristics analyzed include age, clinical sepsis'’,
pneumonia'l, respiratory distress, ORS intake at home, and Z
score for weight for age.

Analysis

All data were entered into SPSS for Windows (version 15.0;
SPSS Inc, Chicago) and Epi-Info (version 6.0, USD, Stone
Mountain, GA). Differences in the proportions were
compared by the Chi-square test. For normally distributed
data, the differences of means were compared by Student’s
t-test and Mann-Whitney test was used for comparison of data
that were not normally distributed. A probability of less than
0.05 was considered statistically significant. ~Strength of
association was determined by calculating odds ratio (OR)
and their 95% confidence intervals (CIs).

Results

A total of 1822 children enrolled during the study period and
among them 32 (2%) died in the ICU and 1790 survived
including 253 in the ICU. The median (inter-quartile range)
age (months) of the children who died compared to the
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survivors was significantly lower [8.0 (4.1, 14.1) vs. 10.0
(6.1, 17.2); p = 0.05]. The children who died frequently
presented with pneumonia (31% vs. 12%; OR 3.40, 95% CI
1.48-7.66, p<0.001) with respiratory distress (28%. 1%; OR
30.06, 95% CI 11.47-77.67, p<0.001), often had the features
of clinical sepsis (53%. 2%; OR 52.22, 95% CI 24.02-127.68;
p<0.001), seldom received ORS at home (50% vs. 94%; OR
0.07, 95% CI1 0.03-0.14; p<0.001), and more often had lower
Z score for weight for age [(mean -5.42 + standard deviation
1.35) vs. (mean -4.14 £ standard deviation 1.28); p<0.001]
compared the controls.

Discussion

This study observed a number of simple clinical predicting
factors for death in diarrheal children having severe
malnutrition: younger age, pneumonia with respiratory
distress, clinical sepsis, less intake of ORS at home, and
extreme under-weight. These observations are not surprising
at all, however, in spite of decreasing trend of worldwide
malnutrition, for the last few decades severe malnutrition
remained as one of the greatest contributors of deaths in south
Asia, including Bangladesh due to inadequate social and
political commitment'. Thus, these simple clinical predicting
factors for deaths in diarrheal children having severe
malnutrition is critically important for the clinicians as well as
policy makers to take adequate preventive as well as curative
measures.

The observation of clinical sepsis as one of the predicting
factors in diarrheal children with severe malnutrition is
understandable. Clinical sepsis in severely malnourished
children often associated with vasodilatation and capillary
leakage'>!*!* and leads to poor peripheral microcirculation'
with fatal outcome’. The observation of association of less
intake of ORS at home with deaths in these children is also
understandable. Lack of replacement of purging by taking
ORS is often associated with a number of ramifications such
as dehydration, shock, hypoglycemia, electrolyte imbalance
especially hyponatremia and hypokalemia following
convulsion”!" which are highly associated with deaths in such
children™3'®, Observation of association of pneumonia with
respiratory distress with deaths in such children has also been
reported earlier'’”. The higher the severity of malnutrition, the
higher the rates of deaths, especially in diarrheal children'
and this explains our observation of higher deaths in diarrheal
children with extreme malnutrition. Observation of younger
age as one of the predicting factors of death in diarrheal
children with severe malnutrition has also been reported
earlier’”.

The main limitation of the analyses is the fewer number of
variables which impeded the exploration of potentially more
predicting factors associated with deaths in diarrheal children
having severe malnutrition.

In conclusion, severely malnourished diarrheal children who
present with a history of lack of adequate intake of ORS at
home, young age (8 months), extreme under-weight,
pneumonia with respiratory distress, and clinical sepsis are
prone to deaths. Identification of these simple clinical



predicting factors may help in early aggressive management
of these children and re-emphasizes the importance of further
requirement for extensive mass media education in
encouraging the adequate intake of ORS during diarrhea in
order to reduce their morbidity and deaths.
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Review Article

EEG in ICU: A monitoring tool for critically ill patient

Selina Husna Banu!

Abstract:

Electroencephalographic monitoring provides dynamic information about the brain function that permits early
detection of changes in neurologic status, which is especially useful when the clinical examination is limited.
Identification of ongoing electrographic seizures, non-convulsive status epilepticus (NCSE), periodic epileptogenic
discharges (PED), irreversible cerebral dysfunction i.e., isoelectric tracing would help the care providers in
appropriate decision making regarding the management. Non-convulsive seizures (NCSz) are more common than
previously recognized and are associated with worse outcome if not treated in time. Majority of seizures at the ICU are
not clinically identified because of the disease phenomena or as the patient may remain under sedation.  Studies
revealed the first NCSz within 1 to 24 hours of EEG monitoring; longer period of monitoring is required in comatose
patient and those with PED. Factors associated with an increased risk of NCSz and NCSE include coma, prior clinical
seizures, CNS infection, trauma, stroke, hypoxic ischemic encephalopathy, brain tumor, recent neurosurgery, and PED.

In resource-poor situation, EEG is frequently requested to confirm brain death, particularly where there is limited
information on neurological examination or inconclusive apnea test; or when the patient is in prolonged state of coma.
Presence of isoelectric tracing for at least 30 minutes in the EEG along with other clinical evidences is helpful in such
situations.

Extreme care should be taken for recording and reviewing continuous EEG (cEEG) monitoring at the ICU where
sources of electrical noise are present. Patients identified with electrographic seizures and mild to moderate degree
encephalopathy, with presence of normal background activities had better outcome compared to those with PED,
monorrhythmic alpha beta coma and severe generalized encephalopathy.

Real-time detection of ischemia at a reversible state is technologically feasible with cEEG and should be developed
into a practical form for prevention of in-hospital infarction.

Brain function monitoring with EEG is useful and this is in great demand at the ICU of present time. Such monitoring

can help to improve neurological outcome in a variety of ICU settings.

Key Words: EEG, Electroencephalogram, Subclinical Seizure, Intensive Care.

Introduction:

Critical care unit (CCU) or intensive care unit (ICU), is a
special department of a health care facility. Common
conditions treated at the ICUs include those in the state of
coma with or without an immediate history of overt seizure,
acute stroke, head injury, multiple organ failure, post
operative slow or non recovery, cardio-respiratory failure,
cardiac arrest and sepsis'. Patients are transferred from an
emergency department, or from a ward if they rapidly
deteriorate; or immediately after surgery if the surgery is
majorly invasive and the patient is at high risk of
complications®. First ICU was established in Copenhagen
(1953) in response to a polio epidemic where many patients
required constant ventilation *. The first application in the
United States was in 1955 4.

There was limited facility to assess the brain function at the
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ICU until recently. Electro-cencephalographic (EEG)
monitoring is introduced recently that explored the fact that
non-convulsive seizure attacks are common, that remain
unrecognized on physical examination *°. The use of
electroencephalography (EEG) in the ICU is not widely
discussed or evaluated even in advanced countries.

Why it is important to identify the electrographic seizures or
non-convulsive seizures?

Delayed recovery or deteriorated clinical condition in a
critically ill patient is the major consequence of unidentified
electrographic seizure. In addition, later negative effect on
the speech-communication, attention and -behavior can be
presumed through extrapolated information. Studies have
suggested that these are affected by continuous spike wave of
slow sleep (CSWSS), a specific EEG findings that had been
identified long ago™®.

Technical aspect of EEG:

Electro-encephalography is the recording of the difference in
voltage between at least 2 electrode sites on the scalp to detect
brain activity, in a conscious or an unconscious patient. It
involves multiple electrode placement on the scalp,
connection of the electrode wires to an amplifier (head box),
which is then connected to the monitor to display the wave
pattern. Routine test (rEEG) is performed for a minimum
period of 30 minutes. Emergency EEG (emEEG) is required
in acutely ill patients, with an objective to prognostic
evaluation, to assess the level of sedation, identify ongoing



neuronal discharges or electrographic seizures and would
assist in medical treatment. In some situation, EEG can assist
the confirmation of brain death. Most of the critically ill
patients would need a continuous EEG monitoring (cEEG),
i.e., continuous digital EEG recorded for hours, days or
weeks’. Duration of cEEG varied from hours to several days
depending on the problem and clinical suspicion in different
studies>®*!°. To address the question, “how long is enough
time for monitoring in cEEG and whether a routine EEG is
adequate”, Pandian et al'® performed a rEEG for 30-minuted
before their prolonged, digital VIDEO EEGs in 105 patients;
seizures were detected in 11% and 27% with rEEG , and
cEEG (median duration 2.9 days, p=0.01) respectively.
Therefore, rTEEG may detect less than half of seizures
eventually identified by longer cEEG recording. One study®
identified the first seizure on cEEG in the first hour of
recording in 50% among total 110 patients (56 non-comatose
and 54 comatose). Studies in both adults® and children'! have
reported that 80-95% of seizures are detected within 24
hours, slightly longer durations are needed in comatose
patients. Longer recording period is suggested to detect
NCSzs in comatose patient or if periodic epileptiform
discharges are seen'?.

EEG findings in a critically ill patient: The EEG could
reveal any-thing between normal cerebral activities for the
patient's age and state (Fig 1 & 2) to severe dysfunctions. It
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may show distortion of normal background activities or
abnormal pattern without any normal background activities in
between e.g., burst suppression pattern, periodic
complexes.Figure 1,2: A 25 year male, in unexplained
non-improving coma state for 16 days, emEEG was called to
find any supportive evidence of brain death. Note cerebral
activity and reactivity to tactile stimulation. Occasional
epileptogenic activities were noted over the temporal parietal
area predominantly over the left side of the brain. The EEG
excluded cerebral death at this stage. The patient was
discharged with partial recovery, farther recovery later.

The immediately treatable electrical condition is “continuous
or frequent spike —wave discharges or electrographic seizures
(Fig- 3) without any overt seizure in a comatose patient.
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Figure — 3: NCSE, Post ictal non-recovery, 5 year boy,
unconscious for 5 days, no recognizable seizure for 5 days.
Note continuous, high amplitude,2 c/s spike-wave complexes
involving all the channels. sensitivity — 20uV/mm.

Other dysfunctions include non -reactive- monorhythmic
activities (e.g., alpha-beta coma) (Fig 4); localized or
generalized delta wave activities; or iso-electric tracing (Fig 5).
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Figure 4: A 22 yr male, on artificial Ventilator for 2 wks.
Note, the EEG showing non-reactive, very low amplitude
9-11c¢/s, monorrhythmic activities in the background (alpha
coma state). The patient expired on the next day.

Correlating with other evidence this may indicates brain
death. The EEG findings have diagnostic and prognostic
value and may help in the treatment plan of a critically ill
patient.
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Figure 5: Isoelectric, non-reactive EEG tracing in all the
channels in a 3 % month boy, post-operative non-recovery,
unconscious for 4 days (sensitivity= 2 uV/mm) .

Electro-clinical correlation involves appropriate timing and
duration of the EEG recording and is important for brain
function  monitoring. During data analysis the
neurophysiologist should consider the previous history of
seizure, primary etiology of the present illness, present
medication with dose and recent clinical change®.

Pitfalls and challenges:

The EEG is a non-invasive way to assess the brain functions
with certain limitations and challenge. On the first instance,
patient selection, optimum time for the brain function
monitoring is important. High quality cEEG recording in the
ICU is a significant challenge. It is necessary to have
adequately trained technologist to connect patients with the
monitoring equipment and maintain those connections for
many hours. Critically ill patients are frequently repositioned,
and often undergo multiple procedure and diagnostic tests,
including MRI ordered simultaneously. Choice of electrode
(MRI compatible electrodes), paste to keep the electrodes in
position (collodion, a durable nitrocellulose-based paste to
secure disk electrodes) and checking the electrodes are
suggested. Newer electrodes, such as subdural wires, which
may be more secure and lead to less skin breakdown, may be
appropriate for comatose patients '*!*!5, The next challenge is
the labor intensive EEG data collection and interpretation.

There are numerous sources of artifacts make EEG
interpretation difficult, some are easy to identify, such as 60
Hz (50Hz in Europe) line noise from nearby electrical
equipment. Artifacts from dialysis machine, cooling blankets,
pacemakers, chest percussion, vibrating beds and IV drips
may be difficult to avoid and sometimes mimic seizure-like
phenomena or PEDs. cEEG with VIDEO recording is
strongly recommended , that helps to recognize subtle
seizures and clinical events that mimic seizures, also useful
for artifact recognition.

Challenge for the countries with limited resources also
includes the cost and time management for the cEEG. This
problem could be managed through some modification i.e.,
emergency EEG with repeated brief period (30 — 60 minutes)
of VIDEO- EEG recording and judicial patient selection. A
research group has reported a study result on emergency EEG
(25 EEGs) on 20 critically ill patients of mean age 14 years
ranging from 1 month to 68 year (st deviation 20.2) performed
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in different ICUs of Dhaka city'®. Clinical conditions
categorized as “patients in unexplained coma” for over 2 to 4
wks period in 40% ; “post-convulsive non-recovery” in 35%,
“post operative complication” in 20%, neonatal “hypoxic
ischemic encephalopathy” (HIE) 5%. None had recognizable
seizures during EEG recording. The EEG recording was
performed for 30 to 60 minutes. EEG features were
categorized as “severe generalized encephalopathy with
non-reactive delta waves” (40%), “isoelectric tracing” (27%);
“epileptogenic discharges” in 20%; “alpha-beta coma” (13%).
For correlation analysis with the clinical outcome, the EEG
findings were re-categorized as 1. “irreversible cerebral
dysfunction(ICD) ” (isoelectric tracing and alpha-beta coma);
2. Severe generalized encephalopathy (SGE) and 3. Localized
and/ or generalized epileptiform discharges with other
dysfunction (LGEOD). Clinical outcome revealed significant
correlation (p-<0.05) with 100% mortality in those with ICD
and 9% with SGE. Recovery ‘partial’ and ‘total’ was reported
in 67% and 33% in those showing LGEOD; and 55% and
10% of those with SGE respectively. The researchers
concluded that emEEG is useful to take appropriate decision
at the ICU, particularly regarding continuation of ventilator
support in a resource poor situation '¢.

Detection of non-convulsive seizures and

non-convulsive status epilepticus (NCSE):

(NCSz)

NCSz are electrographic seizures with little or no overt
clinical manifestations commonly found in neonates, may
occur in apparently well functioning children or adults,
increasingly detected in comatose patients. NCSE is a
condition with continuous or near continuous electrographic
seizures of at least 30 minutes duration. Presence of NCsz or
NCSE would delay the recovery process or may deteriorate
the condition even when the primary cause of coma is treated
well. Diagnosis of NCSz and NCSE are possible by the EEG
test and are increasingly recognized as common occurrences
in the critically ill patients. Over 8% - 48% of the comatose

patients may have NCSz, depending on which patients are
Studied 5,6,9,10,11,12,17,18, 19.20,21,48.

Clinical feature: Common manifestation of NCSE or NCSz
in critically ill patients is a depressed level of consciousness
or non-improving, static condition ?'. Most patients with
NCSz have purely electrographic seizures (figure 3),° , but
subtle signs such as face and limb myoclonous, stereotyped
movement, nystagmus, eye deviation, pupilary abnormalities
(including hippus), and autonomic instability can be
identified®*-*°. None of these clinical signs are highly specific
of NCSz, and they are often noted under other circumstances
in the critically ill patients; thus, EEG is necessary to diagnose
NCSz and NCSE.

Patients with NCSzs are not exclusively in the neurology
ICUs; studies on comatose patients from any ICU '2, pediatric
ICU '8, or patient having unexplained altered mental status
anywhere in the hospital have identified ongoing NCSz in
8%-37%, suggesting that at-risk patients can be found in any

critical care setting #21:2223242526 Tt is important to note that
many of the studies are retrospective and included some



patient for whom there was a high suspicion for NCSz based
on previous history of seizures, rhythmic movements or a
possibly epileptogenic injury potentially contributing to the
high rate of NCSz observed in some studies.

In a prevalence study "2, EEG evaluation of 236 comatose
patients of all ages has concluded that NCSE is an
under-recognized cause of coma, occurring in 8% of all
comatose patients without clinical manifestation. Therefore,
EEG should be included in the routine evaluation of comatose
patients even if clinical seizure activity is not apparent.

The underlying cause or etiologies for the NCSz and NCSE in
ICU patients are not exactly identified, they have some
common associations. These include acute structural lesions,
intracranial hemorrhage, head injury, infections, infarctions,
stroke, metabolic derangements, toxins, withdrawal and

epilepsy.
NCSzs following convulsive status epilepticus (SE)

Presence of continuous electrographic seizures has been
identified in many cases after control of convulsive SE
2272829323361 Tn most of the patients coma was the only
clinical manifestation. The mortality rate was also more than
two fold higher among those patients identified with NCSE
compared to those who recovered with cessation of
convulsion 2. Therefore, ¢cEEG monitoring should be
performed on any patient who does not quickly regain
consciousness after a convulsive seizure to detect ongoing
seizure activity.

Cerebral hemorrhage

Cerebral hemorrhage, including intra-cerebral, subarachnoid,
subdural hematoma, from any underlying cause, e.g., stroke,
ruptured aneurysm, tumor, trauma, etc. can be irritating to the
surrounding neurons. If the neurons become very irritated
and/or hyperactive, seizures can occur. In such case seizure
may remain clinically undetectable because of the fact that the
patient may remain under deep sedation or in deep coma.
NCSzs were identified in 18% - 21% of patients with
intracerebral hemorrhage (ICH) ', ¢EEG findings may also
predict outcome after ICH. Vespa et al** and Claassen et al'
found that NCSz were associated with increased mid-line
shift and with expansion of hemorrhage volume that led to
worse outcomes. Periodic epileptiform discharges (PEDs) in
cEEG was found to be an independent predictor of poor
outcome (death, vegetative state, minimally conscious on
discharge)®.

Traumatic Brain injury (TBI):

Early post traumatic seizures (EPTS) is a common occurrence
found in previous studies® 3%, however, because of the
widespread use of seizure prophylaxis after TBI, acute
clinical seizures have become less common, occurring in <1%
in one large study?®’. In 96 consecutive patients with moderate
to severe TBI underwent cEEG, 22% of the patients had
seizures, half of them had only NCsz*. Some studies have
shown that EPTS is an independent risk factor for adults® and
children* with severe TBI.
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Post-operative complications:

Postoperative clinical seizures are common association with
neuro-surgical procedures, especially those involving the
supratentorial lesions (in 4%-17% cases)*"* and in patients,
with history of presurgical epilepsy (34%)*. Incidence of
NCSz and NCSE in post operative patients has not been
studied, however, should be considered as contributing factor
in post-operative unusual behavior, movement or delayed
recovery.

Table 1. Indication for Emergency-EEG (Americal College
of Emergency Physicians 2004)

1. Refractory SE
2. Persistent altered consciousness

3. Suspected NCSE after generalized convulsive SE
(failing to return to the normal behavior or cognitive
state after convulsive SE)

4. Pharmachological paralysis - deep sedation
5. Coma

6. Suspected Brain death

Hypoxic Ischemic Injury (HIE):

A series of comatose patient, 42% identified with NCSE had
hypoxic/anoxic injury'?, and 20% of the patient with hypoxic
ischemic injury monitored by cEEG in Columbia series had
seizures, most of which were NCSz’. Presence of clinical
seizure or decreased mental status after cardiac arrest is
suggested to be the indication for EEG monitoring®. In
addition, with recent use of hypothermia after cardiac arrest
for neuroprotection cEEG might be a help to distinguish
shivering from seizures especially during rewarming period*®

Toxic-metabolic encephalopathy:

Overt and subclinical seizures or change of mental status are
not unusual consequences of hypo-, or hyperglycemia,
hyponatremia,  hypocalcemia, drug intoxication or
withdrawal, hepatic failure, uremia, sepsis®!. In the Columbia
cEEG study 20% of the primary diagnosed cases of
toxic-metabolic encephalopathy had NCSz’. In other series,
5%-25% of patients with NCSz had metabolic derangements
as the likely etiology'>*'.

A study on 201 medical ICU patients revealed PED or
seizures in 22%; sepsis and acute renal failure were
significantly associated with electrographic seizures*.

Patients in Pediatric ICU

Incidence of NCSz and NCSE are probably more frequent,
however, less reported in younger age and infants®*. NCSz
and NCSE was identified among 23%, 33% and 44% in
critically ill children studied"-% 2,  The most common
associations and etiology identified were previous history of
epilepsy, hypoxic ischemic injury and stroke!->'2,  Out of
183 infants having cardiopulmonary operation for congenital
heart defect 11.5% were identified with NCSE as post surgery
complication®.
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Acute brain ischemia or acute stroke:

Patients with primary diagnosis of stroke may show the first
supportive evidence in their EEG, where changes could be
detected within seconds of reduction in cerebral blood flow
(CBF)**%, This is the basis for intra-operative EEG
monitoring for patients undergoing surgeries with a high risk
for cerebral ischemia, such as carotid endarterectomy?*7-%,
As the CBF decreases below 25-30 mL-100g"-min"' there is a
progressive loss of higher frequency and prominent slowing
of background EEG activity noted. When CBF is below 8-10
mL-100g"'min"!', low enough to cause cell death, all EEG
frequencies are suppressed®*. EEG monitoring can detect
ischemia at the early stage and provides a window of
opportunity to prevent permanent brain injury. This is
important as thrombolytic and endovascular therapies have
been shown to be effective in acute stroke and vasospasm,
especially when treatment is provided very early®" 2.

Table 2. Indication for continuous EEG monitoring (cEEG)

1. Detection of subclinical seizures (NCSz) and
Characterization of spells in patients with altered
mental status/ or conscious level

a. Particularly in patients with previous history
of epilepsy/seizures

Recent convulsive status epilepticus
Acute brain injury with altered mental status
Fluctuating mental status

Unexplained alteration of mental status

™o a6 o

Stereotyped,  paroxysmal or
movements or episodic posturing,

repetitive

g. Subtle twitching, jerking, nystagmus, eye
deviation, chewing

h. Paroxysmal automatic spells including
tachycardia
2. Monitoring ongoing therapy
a. Assessment of level of sedation
b. Induced coma for elevated intracranial

pressure or refractory status epilepticus
3. Management of burst-suppressions in anesthetic coma
Detection of Ischemia
a. After subarachnoid hemorrhage

b. During and After vascular neurosurgical or
interventional neurocardiology procedures

c. In patients with hemodynamic lesions and
borderline flow

d. In other patients at risk for in-hospital acute
ischemia

5. Prognostication
a. Following cardiac arrest
b. Following acute brain injury

c. Encephalopathy of infective or other origin

32

Recent advances in EEG technique with real-time application
of quantitative algorithms (qEEG) have allowed for
extracting time-frequency data to measure change in the
background EEG rhythms. Visual review of simple values
produced by cEEG recording is useful to detect cerebral
hypoperfusion, especially in comatose and sedated patients
when clinical examination is limited. qEEG 1is used for the
detection of ischemic stroke and delayed cerebral ischemia
(DCI) due to vasospasm after subarachnoid hemorrhage
(SAH). However, its value in timely detection of vasospasm
and cerebral ischemia is well analyzed and reviewed in
different retrospective studies® %% with sensitivity 100% and
specificity from 50% - 84%. cEEG with the specific algorithm
(qEEG) is proved to be useful for ischemia detection and
prognostification 67,

Efficacy of therapy

Treatment of refractory status epilepticus (SE) with IV
infusions i.e., midazolam, propofol, or pentobarbital under
EEG monitoring is useful technique®. qEEG based tools,
such as Bispectral index®, patient state index”, and
narcotrend’”' have been in use in operating room and ICU for
more than a decade to monitor depth of sedation.

Confirmation of brain death:

Brain death is referred to the complete, irreversible,
permanent loss of all brain and brainstem functions. EEG
might serve as an auxiliary and useful tool in the confirmatory
tests for adults and children’"7*. Typically, isoelectric EEG
recording is required at least for 30 min”>. Confirmation of
brain death is urgent in certain ICU situation, particularly in
resource poor condition where maintenance of artificial
ventilation costs high. In addition, there is a need to diagnose
brain death with utmost accuracy and urgency because of an
increased awareness amongst the masses for an early
diagnosis of brain death and the requirements of organ
retrieval for transplantation.

The diagnosis of brain death is primarily clinical. Ancillary
testing is ordered only if clinical neurological examination
cannot be fully performed due to patient factors, or if apnea
testing is inconclusive and aborted, or is not performed due to
patient factors. Only one ancillary test among the five
(cerebral angiogram included CT or MR angiogram, Nuclear
brain scan HMPAO SPECT, EEG, cerebral perfusion
scientigraphy (CPS) needs to be performed (step 5 of the
guideline)’®. Considering the availability, time and cost
effectiveness, EEG monitoring at least for 30 minutes is
suitable in our situation. Visual evoked potentials (EP),
somatosensory EPs, and brain stem auditory EPs (BAEPs)
can also be used.

Conclusion:

On arrival of a critically ill or a comatose patient at the ICU,
it is mandatory to monitor cardiopulmonary physiology,
however, an equipment to monitor the brain physiology, a
vital organ that is obviously dysfunctional in this case, is
unavailable to the ICU staff in most of situation. In a
comatose patient, there is hardly a few examinations that can
be reliably followed to assess worsening brain injury. The



situation is worst in patients who are sedated and possibly
paralyzed. = Neuroimaging provides information about
structural brain injury often after it is irreversible and cannot
reveal functional changes, such as seizures and level of
sedation. “Time 1is brain”, therefore cerebral function
monitoring through a non-invasive technique is necessary for
patients at risk for neuroprotection. Recent advances in
computer technology, networking and data storage have made
cEEG monitoring practical and its use is common in many
non-neuroscience ICUs. Methods of analyzing and
compressing the vast amounts of data generated by cEEG
have allowed neurophysiologists to more efficiently review
recording from many patients monitored simultaneously and
provide timely information for guiding treatment. This article
reviewed the use of EEG at the ICU with limitations and
pitfalls, discussed different study findings, current indications
and potential uses for enEEG and cEEGs (table 1,2). We
believe that EEG monitoring should be included in the ICU
management protocol.
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“Airway Pressure Release Ventilation” a step up care in ARDS

M. Motiul Islam', Raihan Rabbani?, M. Mufizul Islam Polash’, Ahmad Mursel Anam*

Abstract:

APRYV is a mode of mechanical ventilator which uses the principal of open lung approach. It is thought to be an
effective & safe alternative for difficult to oxygenate patients like ARDS. It is inverse ratio, pressure controlled,
intermittent mandatory ventilation with unrestricted spontaneous breathing. APRV has many purported advantages
over conventional ventilation including alveolar recruitment, improved oxygenation, preservation of spontaneous
breathing, improved hemodynamics and potential lung-protective effects. It has many claimed disadvantages related
to risks of volumtrauma and increased energy expenditure related to spontaneous breathing. Though it was first
described more than 20 years ago still it has not gained popularity till date as it is yet to prove its mortality benefits
over other conventional modes. Currently there is a lot of ongoing trial globally on it.

Key Words: APRV, ARDS, Ventilator Mode.

Introduction:

The primary goal of this mode is to combat hypoxia but it is
thought that it is a better mode in terms of alveolar
recruitment, improved oxygenation, preservation of
spontaneous breathing, improved haemodynamics &
potential lung protective effect. This mode uses different
terminology & approach. In APRV alveolus remain distended
in most of the time in respiratory cycle with small intermittent
release. In this mode patient breaths spontaneously in any part
of the respiratory cycle & thus can maintain the physiology of
normal breath. It causes physiological movement of the
diaphragm & change of pleural pressure causing less V/Q
mismatch. Generally it needs less sedation & is free from the
adverse effects of them.
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Figure 1: This is a pressure-time graph of typical airway
pressure release ventilation (APRV) mode.
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What is APRV:

APRV is actually a CPAP mode with intermittent release
phase. It applies CPAP (P high) for a prolonged time (T high)
to maintain adequate lung volume and alveolar recruitment. It
has a time-cycled release phase to a lower set of pressure (P
low) for a short period of time (T low) or (release time) where
most of ventilation and CO, removal occurs. In acute
respiratory distress syndrome (ARDS), the functional residual
capacity (FRC) and lung compliance are reduced. The
combination of those causes elevation of the elastic work of
breathing (WOB). By applying CPAP, the FRC is restored and
inspiration starts from a more favorable pressure-volume
relationship, facilitating spontaneous ventilation, and
improves oxygenation.! Applying ‘P high’ for a ‘T high’
(80-95%) of the cycle time, the mean airway pressure is
increased insuring almost constant lung recruitment
(open-lung approach). In contrast to the other conventional
ventilatory methods APRV dose not cause repetitive inflation
and deflation of the Ilung, which could result in
ventilator-induced lung injury (VILI);*%. Spontaneous
breathing plays a very important role in APRV, allowing the
patient to control his/ her respiratory frequency without being
confined to an arbitrary preset inspiratory:expiratory ratio
(I:E). Thus improving patient comfort and patient-ventilator
synchrony with reduction of the amount of sedation necessity.
Additionally, spontaneous breathing helps to drive the
inspired gas to the nondependent lung regions by using the
patient's own respiratory muscles and through pleural
pressure changes producing more physiological gas
distribution to the nondependent lung regions and improving
ventilation/ perfusion (V/ Q) matching.*”

When to use APRV:
Indication:

e  Primarily used as an alternative ventilation technique in
patients with ARDS.

e Used to help protect against ventilator induced lung
injury.

Possible Contraindications

e  Unmanaged increases in intracranial pressure.

e  Large bronchopleural fistulas
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e  Possibly obstructive lung disease.

e  Technically, it may be possible to ventilate nearly any
disorder.

Terminology:

P High — the upper CPAP level. Analogous to MAP (mean

airway pressure) and thus affects oxygenation

P Low - is the lower pressure setting.

T High- is the inspiratory time IT(s) phase for the high CPAP

level (P High).

T low- is the release time allowing CO2 elimination

APRY setting:

As in any ventilation strategy in ARDS, the goal should be to
ventilate the lung on the steep portion of the pressure-volume
curve. Where the tidal volume should be between the upper &
lower inflection point'? [Fig 2] which has proven to reduce the
ventilator induced lung injury [VILI]®!.

vV HIP
o
l P High
u
m
[
P Low
— LIP
Figure 2: Static  pressure-volume  curve  during

volume-controlled mechanical ventilation. High pressure ('P
high') is set below the high inflection point (HIP) and low
pressure is set above the low inflection point (LIP) .

In case of APRYV setting there are two excepted methods of
practice till date. In one method there is short T low with a P
low of zero cm H,O with prolonged I: E ratio. This causes air
trapping creating auto PEEP. This deliberate auto PEEP
prevents lung collapse causing constant alveolar recruitment.
In another method there is longer T low to eliminate auto
PEEP with higher P low (generally above the lower inflection
point) to avoid alveolar collapse. There are a very few data to
support any of the two methods'> 1. But the fore mentioned
method is better to most of the author, as it does not need to
analyze the pressure volume curve & in many times it may be
difficult to get a clear curve. The following method may be
followed easily.

Initial Settings — P High
B P High — Set a plateau pressure (adult)
B Typically about 20-25 cm H,O.

B In patients with plateau at or above 30 cm H,O, set
at 30 cm H,O

B Over-distention of the lung must be avoided.
Maximum P high of 35 cm H,O. (controversial)

36

B Exceptions for higher settings — morbid obesity,
decreased thoracic or abdominal compliance
(ascites).

Setting Thigh/T low

B The inspiratory time (T high) is set at a minimum of
about 4.0 seconds.

B Usually the T high should be 80-95% of the
respiratory cycle.

B The more the T high ratio, the more favorable for
oxygenation.

B Progress slowly for example start with T high: T
low = 4.2 sec: 0.8 sec and then change as ABG.

B Target is oxygenation.

P low

B With short T low it is generally 0 cm of H,O.
Troubleshooting:

Making Changes in APRV Settings Based on ABGs. The
basic changes may be done by the following ways.

CO, Elimination (To Decrease PaCO,):
B Decrease T High.

—  Shorter T High means more release/min.
—  No shorter than 3 seconds
— Example: if initial T High: T Low is 4.2: 0.8

sec it may be changed to 4: 1 sec.

B Increase P High to increase volume exchange. (2-3
cm H,O/change)

—  Monitor tidal volume.
—  PIP (best below 30 cm H,0)

B Check T low. If possible increase T low to allow
more time for “exhalation.”

To Increase PaCO,
B Increase T high. (fewer releases/min)
B Slowly! In increments of 0.5 to 2.0 sec.
B Decrease P High.
—  Monitor oxygenation and
— Avoid derecruitment.

B [t may be better to accept hypercapnia than to
reduce P high so much that oxygenation decreases.

Management of PaO,
To Increase PaO,
1. Increase FIO,

2. Increase MAP by increasing P High in 2 ¢m H,0
increments.

3. Increase T high slowly (0.5 sec/change)

Recruitment Maneuvers

“

Maybe shorten T low to increase T High in 0.1 sec.
increments (This may reduce VT and affect PaCO,)




Weaning From APRV

Some authors!*-¢ have described a “drop and stretch method”
of weaning APRV; they gradually reduced the level of P high
(“drop”) and reduced the number of releases by increasing the
T high (“stretch”) until the mode is converted to CPAP as a
method of spontaneous breathing trial before extubation.

1. FiO, should be weaned first. (Target < 50% with SpO,
appropriate.)

2. Reducing P High, by 2 cm H,0 increments until the P
High is below 20 cm H, 0.

3. Increasing T High to change vent set rate by 5
releases/minute

4. The patient essentially transitions to CPAP with very few
releases.

5. Patients should be increasing their spontaneous rate to
compensate.

A study by Rathgeber and colleagues!? compared duration of
weaning between BIPAP, VC-IMV, and volume controlled
continuous  mandatory  ventilation (VC-CMV) in
postoperative cardiac patients, and reported a small yet
significant reduction in time on mechanical ventilation. So the
weaning may be done by using other mode also where we can
use the conventional methods of weaning like pressure
support ventilation (PSV) or T-tube.

During Weaning
Add Pressure Support judiciously.

Add Pressure Support to P High in order to decrease WOB
while avoiding over-distention,

P High + PS <30 cm H,O.

Conclusion:

Airway pressure release ventilation is a simple, safe and
effective ventilatory method for patients with ARDS.
Currently there is some but no strong evidence to suggest its
superiority above other conventional ventilatory methods in
regard to oxygenation, hemodynamics, regional blood flow,
patient comfort and length of mechanical ventilation. There is
no evidence of improved mortality outcome by using APRV
as compared to other modes of mechanical ventilation. There
is a need for large human trials to compare APRV to
conventional mechanical ventilation using lung-protective
strategies before drawing final conclusions about this
interesting mode of ventilation. Currently APRV is not
recommend for every patient with ARDS; but for carefully
selected patients, consultation with specialist and respiratory
therapist with expertise in using APRV may be necessary.
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Case Report

Acute Shock in an Ambiguous Child

Chanchal Das !, Pranab Kumar Sahana?, Nilanjan Sengupta®, Mukut Roy“, Deshmukh Ashish’, Ranen Dasgupta®

Abstract

Patients with congenital adrenal hyperplasia (CAH) usually presents with varied manifestations. In female, it can
manifest as ambiguous genitalia, salt wasting crisis or androgen excess in puberty depending on the severity of enzyme
deficiency. Here, we report a four and half year old girl who developed salt wasting crisis in the neonatal period.
Prompt diagnosis and immediate glucocorticoid and fludrocortisone replacement saved her life. High index of
suspicion is needed to diagnose CAH and continued replacement of glucocorticoid and mineralocorticoid is needed to
suppress virilization of the female child and prevent further crises.

Key Words: Congenital adrenal hyperplasia, Ambiguous genitalia,
Fludrocortisone.
Introduction

Congenital Adrenal Hyperplasia (CAH) comprises a group of
autosomal recessive disorders caused by deficient adrenal
corticosteroid biosynthesis. It results from defects in one of
the steroidogenic enzymes involved in cortisol biosynthesis.
Between 90% and 95% of cases of CAH are caused by 21
a-hydroxylase deficiency.! Among several distinct clinical
varieties of CAH, non-classic form is the most common. In
female, salt-wasting form (1 in 20,000 live births) usually
presents with sexual ambiguity at birth and develop salt
wasting crisis later part in the neonatal period. We report an
interesting case of acute adrenal crisis in the neonatal period.

Case Report

A four-and-half-year-old girl attended our endocrine
department for the evaluation of sexual ambiguity. Past
medical history revealed that the girl was born in a non
consanguineous family with an average birth weight
without any significant antenatal history. It was a full term,
normal vaginal home delivery. Immediate post-natal
period was uneventful. Though she had sexual ambiguity
at birth, the parents did not seek any medical advice. After
third week of age, the baby had developed lethargy, poor
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Salt wasting crisis, Glucocorticoid,

feeding, vomiting, decreased cry and activity. On the 31% day
of her life, she was admitted in neonatal intensive care unit in
a gasping condition. On examination, the baby had features
of shock with hypothermia, and altered mental status.
Examination of external genitalia revealed enlarged clitoris
(clitoral Index-150 mm?), complete labial fusion (Prader
stage 3), hyperpigmentation of labio-scrotal folds and
urethral meatus just beneath the clitorophalus (Figure 1).

m
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Figure 1: Showing clitoromegally, fusion of labia causing
ambuity in a female child

There were no signs of sepsis clinically or biochemically. All
biochemical reports were normal except hyponatremia [121
meq/L (135-145)], hypokalemia [3.1 meq/L (3.5-4.5)] and
hypoglycaemia (62 mg/dl). Serum 17-Hydroxy-Progesterone
(17 OH-P) and Dehydroepiandrostenedion - Sulphate
(DHEA-S) were high [> 2000 ng/dL (3-8) and 3.9 ug/mL
(0.9-1.8 ) respectively] and undetectable cortisol (<1.0 pg/dl)
and elevated adrenocorticotropin hormone (ACTH) [109
pg/mL (9-52)]. Ultrasonography of abdomen showed bilateral
enlarged adrenal glands (Figure 2, 3).



Figure 2: Ultrasonography of pelvis showing enlarged left
adrenal gland (16 mm x 6 mm, age 7 month)

Presence of Mullerian duct and absence of any Wolfian duct
structures (Figure 4). With the classical features of salt
wasting, absence of sepsis, female sex and sexual ambiguity
at birth, the baby was diagnosed as a case of salt wasting form
of CAH (SW-CAH). Sample was sent for Karyotyping which
later showed 46, XX.

Figure 4: Ultrasonography of pelvis showing the presence of
uterus (age 7 month)

The girl was resuscitated and given intravenous hydrocortisone
and fludrocortisone. Her electrolytes became normal on the 7%
day. At present she is being followed up with oral
hydrocortisone and fludrocortisone. Her height and weight are
94 cm (<3" percentile; Ht-SDS: -2.02) and 15 kilograms (>25%
but < 50" percentile) respectively. Her blood pressure is normal
(72/44 mmHg). She is still having features of virilization in the
form of enlarged clitorophalus. Therefore, paediatric surgeon
has been consulted for consideration of clitoroplasty and
vaginoplasty which would be done very soon.

Discussion

The incidence of CAH due 21-a-hydroxylase deficiency varies
from 1 in 10,000 to 1 in 15,000 live births?, but in isolated
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communities due to consanguinity it may be much higher (1:
300 in Alaskan Inuit populations). In our case there is no history
of consanguinity and negative family history of similar disorder.
The condition arises because of defective conversion of
17-a-OHP to 11-deoxycortisol. Reduced cortisol biosynthesis
results in reduced negative feedback drive and increased ACTH
secretion.® Seventy-five percent of patients have clinically
manifest mineralocorticoid deficiency because of failure to
convert sufficient progesterone to deoxycorticosterone (DOC).
We found hyponatremia in our case due to deficiency of
mineralocorticoids. Hypokalemia is probably due to vomiting
otherwise hyperkalemia would have been present. The enhanced
ACTH drive to adrenal androgen secretion in utero leads to
virilization of an affected female fetus. Depending on the
severity, clitoral enlargement, labial fusion, and development of
a urogenital sinus may occur, leading to sexual ambiguity at
birth and even inappropriate sex assignment.* Neonates
commonly present after the first 2 weeks of life with a
salt-wasting crisis and hypotension due to exhaustion of serum
cortisol derived from mother as the activity of the affected
enzyme is zero no cortisol is being synthesized in the baby. Our
case also had typical features of virilisation described above and
presented in the later part of neonatal period, consistent with the
literature.® The clinical signs and symptoms of salt wasting
include poor feeding, vomiting, failure to thrive, lethargy, and
sepsis-like symptoms. This baby also presented with similar
types of features. These features may alert the clinician to the
diagnosis in a male baby, but the diagnosis is still delayed in
many cases, and the condition carries a significant neonatal
mortality rate. The overall treatment goal is to replace
glucocorticoid and mineralocorticoid, thereby preventing
further salt-wasting crises, but also to normalize adrenal
androgen secretion so that normal growth and skeletal
maturation can proceed® and virilisation is prevented.”
Conclusion

Salt wasting form of Congenital Adrenal Hyperplasia is an
uncommon clinical entity. High index of suspicion is needed
to diagnose this condition. Early recognition and prompt
treatment with glucocorticoid and mineralocorticoid is
essential to save the newborn.
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Case Report

Star Fruit Intoxication in Chronic Kidney Disease: Our

Experience

Farzana Shumy', Mohiuddin Ahmed?, Ahmad Mursel Anam®, M Mufizul Islam Polash*, M Motiul Islam®, Shahazadi Sayeeda Tun

Nessa®

Summary

We report a case, where a patient of chronic kidney disease developed hiccups and alteration of consciousness
after consuming star fruit. Prompt recognition of his features lead to commencement of hemodialysis, and that

saved his life.

Key Words: Star fruit, Uremia, Renal replacement therapy

Case Report

A 46-year-old man with diabetes, hypertension and chronic
kidney disease (CKD) without need of dialysis therapy
presented to the emergency department of a hospital with
persistent hiccups and vomiting for 3 days and disorientation
since the morning of the day of admission. On that day, he
was drowsy (Glasgow Coma Scale E,V,M,) His blood
pressure was high (180/100 mmHg) with a heart rate
102beats/min and he was afebrile. His physical examination
revealed no neck stiffness, normal tendon reflexes and
bilateral withdrawal plantar response. Other system
examination was unremarkable. His consciousness state was
deteriorated to E,V,M; on GCS and he was shifted to ICU of
another hospital for better management. At that time his pupil
was constricted but reacting to light. His spo, was 100% on
room air, Blood sugar 15 mmol/L without detectable urinary
ketone bodies. His blood urea and creatinine was 35 and 4.6
mg/dl respectively. There was no major electrolyte
disturbance. His total white cell count including platelet and
haemoglobin was within normal limit. cardiac enzyme level,
liver function test and blood ammonia level was also normal.
Brain MRI revealed multiple T, hypo, T, and FLAIR
hyperintense foci are seen in subcortical and periventricular
white matter of both cerebral hemispheres (Fig 1), more
remarkable at left. No restricted diffusion is noted in DW A
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small focal area of restricted diffusion is noted in left posterior
parietal lobe which is mild hyperintense in T, and FLAIR
image.

Fig 1: MRI brain FLAIR showing hyperintense foci in
subcortical and periventricular (arrows) white matter of both
cerebral hemispheres.

Reviewing his history, his spouse sated that he had ingested
17 star fruits 6 hours before his symptom started. On the first
day in ICU he underwent for haemodialysis with the
suspicion of star fruit intoxication and after two 4 hour
session of dialysis he regained his consciousness and
discharged smoothly without need of maintenance
haemodialysis.




Discussion

Star fruit, which is very popular in tropical countries, belongs
to Oxalidaceaec family.! Although the exact neurotoxin
remains unknown, oxalate, which is abundant in this fruit, is a
possible cause of neurotoxicity.?

The neurotoxic effect of star fruit ranges from mild to severe,
include hiccups, vomiting, insomnia, psychomotor agitation,
numbness, paraesthesia, mental confusion, coma, seizure, and
hemodynamic instability resulting in mortality.* The velocity
of progression of symptom varies in different patient. Some
manifest only with hiccups and others may develop seizure.
These variations depend on individual biological response,
the amount of toxin content in each fruit and the
detoxification, excretion, or both, of this toxin from
bloodstream and also on various star fruit subspecies. Some
patient with mild intoxication may recover spontaneously.
But others without proper treatment mild intoxication may
become more severe.? This condition is uncommon in patient
with normal renal function. Only two cases of oxalate
nephropathy were reported in patient with normal renal
function. 3

Initially it is observed that only haemodialysis improves this
symptom by removing Unknown neurotoxin. Patient

presenting with severe intoxication who are not treated, that
are treated by peritoneal method, or by late haemodialysis,
will die with most of them in status epilepticus.' In several
studies and case reports, it is found that haemoperfusion is
superior to haemodialysis in removing star fruit toxin.
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Although chemical nature of neurotoxin largely unknown, it
is believed that it has moderate volume of distribution and is
not firmly bound to tissue. This neurotoxin can be
redistributed in different body compartment after dialytic
therapy, causing recurrence of symptom shortly after
cessation of dialysis. These properties explain the superiority
of haemoperfusion over haemodialysis and haemoperfusion
also remove middle molecules from blood more
efficientlyshould keep in mind about star fruit intoxication if
patient of chronic kidney disease developed hiccups,
unexplained change in consciousness or seizure after
excluding other important causes. Because, this condition is
fatal and patient may lose his valuable life.
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Case Report

Sclerosing Encapsulating Peritonitis

Sharmistha Roy', Tapash Kumar Maitra?, Samiron Kumar Mondal®

Abstract:

Sclerosing Encapsulating Peritonotis ( SEP) or Abdominal Cocoon is a rare condition characterized by total or
partial encasement of the small bowel by a fibrocollagenous cocoon like sac. It was first described and named
by Foo et al' in 1978. Here we present a case of SEP or cocoon in a young girl with typical radiological and

per operative finding.

Key Words: Sclerosing Encapsulating Peritonitis, Peritoneal Cocoon, Peritonitis.

Introduction: SEP has been classified as primary and
secondary, based on whether it is idiopathic or has a definite
cause. According to some Only the Idiopathic form is called
Abdominal cocoon’. The condition may present as acute
intestinal obstruction or a sub acute intestinal obstruction®. In
our case she had features of sub acute intestinal obstruction,
like- episodes of colicky abdominal pain over a period of 2
years associated with visible peristalsis, which became
evident during the episodes of pain.

Our Case: Miss Parul a 16 year girl presented with complains
of Occasional right lower abdominal pain for last 2 years, and
appearance of a vague lump in right lower abdomen for same
duration. Her pain was colicky in nature, appearing at right
iliac fossa, then spread to the whole abdomen. Pain was
precipitated by heavy meal. During the episodes of pain she
noticed a swelling in the lower abdomen, which did not
increase in size in last 2 years.

Figure 1: CT scan of Abdomen showing small gut loops
closely packed in a capsule.
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Figure 3: Adhesiolysis in progress.

She also complained of diahorrea during her pain. Pain was
relieved by taking intravenous antispasmodic. There is no
history of vomiting, fever, burning micturition, cough, altered
bowel habit, malena, or significant weight loss. Her menarche
occurred 3 years back, and her menstruation was regular.
With these complains she took consultation from multiple
physicians and was diagnosed as a case of acute appendicitis.
She underwent Laparotomy but operating surgeons saw a
large whitish mass in the abdomen, so they postponed the
surgery and referred her to Dhaka. In our hospital on general




examination her vitals were stable and other findings were
normal. On abdominal examination she had no palpable lump,
no organomegally, no tenderness except at the site of scar of
previous surgery one month back.

Investigations: CBC showed TC-9000/cumm, and no
evidence of nutrophilia, Serum Creatinine, liver enzymes,
electrolytes, pancreatic enzymes were normal. ECG and CXR
were normal. Several ultrasonogram was done showing bulky
Uterus but otherwise normal finding. There were no adenexal
mass, or any other abdominal lump. Contrast CT of whole
abdomen was done showing closely packed small gut loops
within a thick fibrous capsule, and increased transit time of
the dye.

Treatment: Initially we did diagnostic laparoscopy. A large
whitish encapsulated mass was seen, so we opened the
abdomen with midline incision. The major portion of
jejunum( except 20 cm from DJ) and whole of the ileum was
found encased within a fibrous sheath, which was calcified at
places. Careful stripping of the gut from the fibrous capsule
was done. Appendisectomy was done. Part of capsule,
mesenteric lymphnode and appendix sent for Histopathology.

Histopathology: No granuloma or malignancy was seen in the
lymph node and fibrous capsule, there was only hyalinized
fibrocollagenous  tissue. Appendix showed lymphoid
hyperplasia, that is normal considering her age.

Her post operative period was uneventful. She was discharged
on 10" post operative day, with an advice to follow up. She is
doing fine now after 11 months.

Discussion: Although several hypotheses have been
proposed, the etiology of the primary form remains uncertain.
The abdominal cocoon has been classically described in
young adolescent females from the tropical and subtropical
countries'. To explain the etiology, a number of hypotheses
have been proposed. These include retrograde menstruation
with a superimposed viral infection, retrograde peritonitis and
cell-mediated immunological tissue damage incited by
gynecological infection®. However, since this condition has
also been seen to affect males’, premenopausal females and
children, there seems to be little support for these theories.

Secondary causes have included placement of Le veen shunts,
continuous ambulatory peritoneal dialysis, systemic lupus
erythematosus, tuberculosis, use of povidone iodine washout
and beta adrenergic blockers'.

Clinical fetures: Patients usually present with acute intestinal
obstruction in surgical emergency. Abdominal pain,
distention, vomiting are common features. Perforation of gut
may also occur and patient may have features of peritonitis. In
our case patient did not develop acute intestinal obstruction,
instead she was quite symptomless in between episodes of
lower abdominal colicky pain when she noticed a vague
swelling arising in her lower abdomen.

Diagnosis: Diagnosis of abdominal cocoon is most commonly
done at laparotomy®, as patient presents as a surgical
emergency. But typical radiological features can help
preoperative diagnosis if they are looked for properly, along
with a high index of clinical suspicion. Barium follow through
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X ray may show small gut loops packed closely in a
concertina like fashion, and a increased passage time of
contrast’. CT scan of abdomen also shows tightly packed
small gut loops, and a whitish fibrous sheath may also be seen
in many cases as in ours, around the closely arranged small
gut loops. Diagnosis is often done at laparotomy and per
operative findings is pretty obvious. A fibrous sheath is seen
packing the whole or part of small gut loops. Less commonly
stomach , large gut may also be involved?.

Treatment: There are two main surgical options, one is
adhesiolysis by striping the fibrous capsule off the gut, and
another is resection of affected portion of gut followed by
anastomosis®. The success of surgery in this disease is
determined by the technique used. The correct technique
consists of freeing the adhesions and extirpating of the
capsule as far as possible. Perforation, as well as resection and
intestinal anastomosis, significantly increase mortality.

Prognosis: In case of secondary SEP with adequate surgery
and alleviation of underlying cause, prognosis is good'. In
case of primary SEP recurrence may occur, so follow up is
necessary.

Conclusion: Though abdominal cocoon is a rare cause of
intestinal obstruction, but more and more cases are being
reported . This will help to improve knowledge about the
condition and its clinical and radiological features, and thus
more cases will be diagnosed preoperatively. As the
idiopathic variety more commonly affects young adolescent
girls?, and chance of recurrence is more in Idiopathic form so
there should be a protocol as to for how long this cases should
be followed up.
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Case Report

Prolonged QTc: “Mind the Gap”
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Abstract

We report a case of drug induced torsades de pointes, following acquired long QT syndrome. The patient got
admitted for shock with acute abdomen. The initial prolonged QT-interval was missed, and a torsadogenic drug
was introduced post-operatively. Patient developed torsades de pointes followed by cardiac arrest. She was
managed well and discharged without complications. The clinical manifestations of long QT syndromes, syncope
or cardiac arrest, result from torsades de pointes. As syncope or cardiac arrest have more common differential
diagnoses, even the symptomatic long QT syndrome are commonly missed or misdiagnosed. In acquired long QT
syndrome with no prior suggestive feature, it is not impossible to miss the prolonged QT-interval on the ECG
tracing. We share our experience so that the clinicians, especially the junior doctors, will be more alert on

checking the QT-interval even in asymptomatic patients.

Key Words: QT-interval, Long QT Syndromes, Torsades de Pointes.

Case Summary

In May 2012, an 18-year-old lady, with no significant past
medical history, got admitted in our ICU with shock and acute
abdomen, due to perforation of the gut. All her initial
haematological and biochemical results were normal, other than
hyponatraemia (133 mmol/L), hypokalaemia (3-3 mmol/L), and
raised C-Reactive Protein (404-5 mg/L). No apparent
abnormality was noticed on the 12-lead-ECG tracing [Fig.1].
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Fig. 1: 12-lead-ECG tracing on admission
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After haemodynamic stabilization, she underwent emergency
laparotomy. Jejunostomy and peritoneal toileting was done.
She was returned to the ICU for management of hypotension,
which was managed accordingly. Post-operatively, excessive
secretion from gut started to flow through the jejunostomy. To
control the secretion, intravenous infusion of Octreotide was
advised.

About 24-hours after the infusion started, she suddenly
developed hypotension and lost consciousness. Cardiac
monitor and rthythm strip tracings showed typical
short-long-short ventricular cycle, followed by torsades de
pointes (TdP) [Fig.2].

Intravenous magnesium-sulphate was infused and rhythm
became sinus. A few minutes later, she again developed TdP,
and had a witnessed cardiac arrest, immediately managed
with advanced cardiac life support protocol, including
DC-cardio-version. Her rhythm became sinus.
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Fig. 2 : Rhythm strip tracing, showing typical short-long-short
ventricular cycle, with premature ventricular contraction
(PVC), post-ectopic pause, and abnormal T-wave, leading to
classical “twisting of a point” of cardiac axis (torsades de
pointes), followed by sinus rhythm after intervention.

To identify the cause of the TdP, all her clinical and laboratory
findings were re-evaluated, and the corrected QT-interval
(QTe) in the first EGC-tracing was found to be 0-536 sec.
After checking all possibilities, consensus was reached that,
she had acquired Long QT syndrome due to hypokalaemia,
which provoked development of TdP after administration of
octreotide. The drug was discontinued. Her further stay in
hospital and recovery were uneventful. She was discharged in
stable condition, with a normal QTc on her ECG. On her
follow-up two months later, she was found well and without
any complaint.



Discussion

The QT-interval needs to be corrected (QTc) for heart rate.
QTc is calculated by dividing the QT-interval (measured from
the beginning of the QRS-complex to the end of the T-wave,
usually in the rhythm strip) by square-root of RR-interval
(QTc:QT/\/RR). QTc >0-450 sec. in men and >0-470 sec. in
women are considered abnormal.! The clinical manifestations
of Long QT syndromes (LQTS), syncope or cardiac arrest,
result from TdP, a distinctive polymorphic ventricular
tachyarrhythmia, triggered by the early after-depolarisations.
LQTS result from malfunction of ion-channels at the
myocardial cell membranes that delays ventricular
repolarisation and causes early after-depolarisations.’

LQTS are either inherited or acquired. Acquired LQTS also
have some genetic predisposition and silent gene carriers are
also not uncommon. Known causes for acquired LQTS are
drugs, dyselectrolytaemias (hypokalaemia,
hypomagnesaemia, and hypocalcaemia), bradyarrhythmias
(complete atrioventricular block or any bradyarrhythmia,
even transient), starvation (anorexia nervosa, “liquid protein”
diets), anorexia nervosa, coeliac disease, gastro-intestinal
surgery, nervous system injury (subarachnoid haemorrhage,
thalamic haematoma, right neck dissection or haematoma,
pheochromocytoma) and many others.> The continuously
expanding list of drugs that may cause prolongation of

QT-interval and trigger TdP includes antibiotics
(erythromycin, clarithromycin, clindamycin,
trimethoprim-sulphamethoxazole, ketoconazole),
antiarrhythmics class IA  (Quinidine, disopyramide,
procainamide) & class III  (sotalol, amiodarone),
antihistamins  (terfenadine, astemizole), antipsychotics
(phenothiazines, haloperidol), antidepressants

(tetra/tricyclic), cytotoxics, and many others, including
hormones like octreotide.'*

Risk factors for developing TdP with torsadogenic agents are
female gender, hypokalaemia, hypomagnesaemia, diuretics,
bradycardia, cardiac failure, hypertrophic cardiomyopathy,
congenital LQTS, baseline ECG with prolonged QTc, and
post-exposure QTc prolongation.? QTc is the best predictor
for development of TdP, >0-500 sec is associated with
increased risk.'?

“Torsade de pointes” (twisting of the points) denotes a
distinctive polymorphic ventricular tachycardia, with QRS
complexes of changing amplitude that appear to “twist”
around the isoelectric line. Almost all arrhythmias caused by
acquired LQTS or congenital LQTS (especially in adults), are
preceded by pauses, usually due to sinus arrhythmia or sinus
arrest, more commonly “post-extrasystolic pauses”.>* Typical
short-long-short initiating ventricular cycle, pause dependent
QT prolongation, and abnormal TU wave leading to the
classical “twisting of a point” of the cardiac axis are seen on
the ECG tracing.* However, this “twisting” morphology may
not be apparent when only short bursts occur or when only
single-lead recordings of the arrhythmia are available. Even
the symptomatic LQTS are commonly missed or
misdiagnosed, as syncope or cardiac arrest have more
common differential diagnoses.’ In acquired LQTS with no
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prior suggestive feature, it is not impossible to miss the
prolonged QTc on the ECG tracing. The diagnosis of TdP
should be considered whenever ventricular tachycardia seems
to be “pause-dependent™.?

In clinical practice, adverse effects of torsadogenic agents can
be prevented by not exceeding the recommended dose,
avoiding use in patients with pre-existing heart disease or risk
factors, previous ventricular arrhythmias, and/or electrolyte
imbalance (eg. Hypokalaemia). Concomitant administration
of drugs that inhibit the cytochrome P450 (for example,
imidazole antifungals, macrolide antibiotics) or those that can
prolong the QT interval or drugs that cause electrolyte
disturbance should be avoided. The serum potassium
concentration should be checked, especially when the patient
is on potassium wasting diuretics. Furthermore, it is a sound
clinical practice to perform ECGs routinely before and after
an initiation or increment of dosage of a drug that may
prolong the QT interval. If the patient develops TdP, the
offending drug should be stopped and electrolyte
abnormalities corrected.*

Conclusion

Although no harm was done eventually, the incidence could
have easily been avoided. This case has taught us a lesson. A
little more attention towards ECG-tracings and more cautious
selection of drugs have improved our continued effort to
prevent such unwanted events. We share our experience so
that the clinicians, especially the junior doctors, will be more
alert on checking the QTc even in asymptomatic patients, and
will remember to “mind the gap”.
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Case Report

An Unusual Presentation of Type 2 Diabetes Mellitus

Mukut Roy', Pranab Kumar Sahana?, Nilanjan Sengupta®, Chanchal Das*, Prashant Somani®, Ranen Dasgupta®

Abstract:

In this part of world, the mode of presentation of type 2 diabetes is enormously varied and infections
may be the first presenting feature of previously unknown diabetes. In this case, we report an initial way
of presentation of type 2 diabetes mellitus as emphysematous pyelonephritis. He was treated successfully by
antibiotics and percutaneous drainage. Emphysematous pyelonephritis is a rare life-threatening gas-producing,
necrotizing infection of the renal parenchyma and surrounding areas which can be focal or diffuse and may
spread to the collecting system or perinephric tissues. It is rapidly progressive and fatal if untreated. Prompt
recognition and aggressive treatment helps in complete recovery of patients.

Key words: Diabetes mellitus, Emphysematous pyelonephritis, Percutaneous drainage, Nephrectomy.

Introduction:

Emphysematous pyelonephritis (EPN) is a life-threatening,
necrotizing infection of renal parenchyma and peri-renal
tissues caused by gas-forming organisms.' It predominantly
affects female diabetics."? Though, this entity remains a
distinctive complication of diabetes mellitus patients, case
reports of EPN as initial way of presentation of diabetes
mellitus is rare. Here, we report an interesting mode of
presentation of type 2 diabetes mellitus as EPN.

Case Report:

A 60 year old gentleman presented with fever, right flank pain
and vomiting since last 5 days. He did not contribute other
significant present, past or personal history. On admission, he
was toxic and confused. Examination revealed body
temperature of 39°C, pulse rate of 112/min, respiratory rate of
32/min and blood pressure of 80/50 mmHg. He had severe
tenderness and a bimanually palpable mass in the right lumbar
region. No costovertebral angle tenderness or flank crepitus
was noted. His random plasma glucose was 574 mg/dl. On
complete hemogram, there was leukocytosis [Total count
(TC):  20,900/mm?] (ref. range: 4000-11000) with
neutrophilia and toxic granules in the blood film. Serum urea:
42 mg/dl (ref. range: 7- 20) and creatinine: 1.6 mg/dl (ref.
range: 0.6 — 1.2 mg/dL in males) were respectively.
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Electrolytes values were: serum sodium: 134 meq/l (ref.
range: 136-146) and potassium: 3.9 meq/l (ref. range: 3.5-5).
Urine for ketone bodies was negative. After transferring the
patient to intensive care unit, he was managed with volume
repletion, insulin infusion and supportive conservative
measures along with central venous pressure (CVP)
monitoring. Empirically intravenous piperacillin-tazobactam
and linezolid were initiated.

Next day, fasting plasma glucose (FPG) was 286 mg/dl (ref.
range:<100) and ultrasound (USG) abdomen revealed an
enlarged right kidney. On the 3™ day, computed tomography
(CT) scan abdomen (Fig.1) confirmed multiple air pockets in
the right renal parenchyma and extension to perinephric space
with heterogeneous contrast enhancement.

Fig. 1 : CT abdomen with contrast showing evidence of
pyelonephritis  involving right kidney with enlargement,
multiple air pockets and heterogeneous contrast enhancement.

On this basis, percutaneous drainage (PCD) of approximately
200 ml of pus was performed, in two sittings, on the third
& fifth day. His urine culture and sensitivity (C/S) picked
up growth of Escherichia coli (>10°CFU/ml of urine);
sensitive to imipenem-cilastatin and full dose was
commenced (lgm i.v thrice daily). Glycated hemoglobin
(HbA| ) was 11.2% (ref. range: <6.5). As he started taking
orally, insulin infusion was changed to subcutaneous (s.c.)
basal-bolus insulin regimen which he tolerated well.



On 14™ Day, he was hemodynamically stable and his
abdominal mass was not palpable. TC was 10,600/mm?
with creatinine: 1.2 mg/dl. FPG was 1l6mg/dl with
post-prandial plasma glucose (PPPG) of 170mg/dl (ref. range:
<140). He was receiving regular insulin s.c. 6-6-4 units
before each meal and neutral protamine hagedron (NPH)
Insulin s.c 6 units at bedtime. Imipenem-cilastatin was
continued till 21 day. On 22" day, he was asymptomatic,
afebrile with BP of 130/80mmHg. Repeat investigations
revealed TC: 6,400/mm?, creatinine: 0.7 mg/dl, FPG: 98mg/dl
and PPPG: 152mg/dl. Basal bolus regimen was changed to
glimepiride 1mg and metformin 500mg. He was discharged
and advised to follow up after 7 days with repeat CT
abdomen report.

On follow up, on the 30" day, in endocrine outpatient
department, he was asymptomatic.

Fig. 2 : CT abdomen (on 30" day) showing improved
findings of the right kidney.

His FPG was 92mg% with PPPG of 148mg%. His repeat
urine C/S was sterile. Follow up CT abdomen (Fig.2) also
showed improved findings.

Discussion:

Emphysematous pyelonephritis (EPN) is an uncommon,
life-threatening  suppurative infection of the renal
parenchyma and surrounding areas leading to gas
formation in the collecting tubules, renal parenchyma or
perinephric tissues.! More than 90% of cases of EPN
occur in patients with diabetes.>** EPN also may occur
in immunocompromised patients, alcoholic individuals,
ureteral ~ obstruction, urinary tract infection and
hydronephrosis." This is thought to be due to high levels
of glucose in the tissues of diabetic patients which certain
bacteria use for aerobic and anaerobic metabolism;
decreased tissue perfusion and defective immune
response.>> Most infections are due to Escherichia coli
(approximately  70%), Klebsiella pneumoniae (29%),
Proteus, Streptococci or mixed organisms (10%).>° For
indefinite explanations, the left kidney involved more
frequently than the right (67% vs. 25%).> In our case, we
found EPN involving the right kidney only.

Presentations of EPN consists of fever, pyuria and flank
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or back pain usually; however, nausea, vomiting, shock
and crepitus overlying the affected kidney are also
common signs and symptoms. Younger patients with EPN
have symptoms of acute pyelonephritis, whereas older
patients may appear less critically ill.'? Pontin et al
reviewed 22 diabetic patients with EPN and found most
of them had poor control of their diabetes in which 16 of
them presented with ketoacidosis.® Our patient presented
with fever, vomiting, right flank pain and a bimanually
palpable mass in the right lumbar region but without any
previous history of diabetes mellitus or any evidence of
ketoacidosis. Subsequently, he was diagnosed as diabetes
mellitus and managed accordingly.

The prognosis depends on the underlying disease, clinical
status and treatment modalities.? CT has played an
important role in improving EPN outcomes due to earlier
diagnosis. CT scan is highly sensitive and specific for
detecting air in the renal tract and clear depiction of renal
and perirenal anatomy.” Based on CT, EPN can be
classified into four classes; Class-1: Gas in the collecting
system only; Class-2: Gas in the renal parenchyma without
extension into the extrarenal space; Class-3a: Extension of
gas/abscess to perinephric space; Class-3b: Extension of
gas/abscess into pararenal space; and Class-4: Bilateral
EPN or solitary kidney with EPN.? Class-1 and 2 EPN
are usually managed with antibiotics with or without PCD.
Class-3 and 4 are usually managed surgically.? Our patient
although presented as class 3 EPN but considering all the
factors, a trial of PCD with antibiotic therapy was given
which he tolerated well. Also, Chen MT et al established
that PCD was a suitable means of treating EPN, including
patients who were too ill to undergo nephrectomy.®

To conclude, emphysematous pyelonephritis, though
unusual, could be an initial presentation of type 2 diabetes
mellitus patients. Therefore, prompt recognition and
appropriate treatment are needed to improve clinical
outcome of this unusual and grave amalgamation.
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Case Report

Guillain —Barre Syndrome following Hepatitis E

Poly Sengupta', Rama Biswas?, Hasan Shahrear Ahmed?, Kaniz Fatema*

Abstract:

Guillain- Barre Syndrome is characterized by acute progressive symmetric limb weakness and areflexia. A 32
year old female presented with progressive ascending areflexic muscular weakness and bilateral lower motor
neuron type of facial palsy. She had anorexia, nausea and upper abdominal pain for 2 weeks. The findings of
motor nerve conduction study are consistent with acute inflammatory demyelinating polyradiculoneuropathy.
She had elevated liver enzyme and positive immunoglobulin M antibody against hepatitis E in blood. Based on
clinical features, laboratory findings and electrophysiological study, she was diagnosed as Guillain- Barré
Syndrome following hepatitis E. She was treated with intravenous immunoglobulin and recovered fully.

Key words: Guillain- Barré Syndrome, acute inflammatory demyelinating polyradiculoneuropathy, Hepatitis E.

Introduction:

Guillain- Barré Syndrome (GBS) is a post infectious, immune
mediated disease targeting peripheral nerves. The annual
incidence of GBS is 0.6-4 cases per 100000 throughout the
world.! Up to two third of cases, an infection precedes the
onset of neuropathy by 1 to 3 weeks. Campylobacter jejuni is
the commonest and cytomegalovirus is the second most
common infection reported.> There are many reports linking
hepatitis A, B and C with GBS.>* Association of GBS with
hepatitis E is rare. Here we report a case of acute
inflammatory demyelinating polyradiculoneuropathy (AIDP)
variety of GBS following hepatitis E.

Case report:

A 32 year old female presented with progressive weakness of
both lower and upper limbs for 3days. She had anorexia,
nausea and right upper abdominal pain for last 2 weeks. There
was no history of blood transfusion, needle injury, vaccination
or drug intake. On examination, she had pulse -72/min, blood
pressure 120/80 mm of Hg, respiratory rate 18/min and single
breath count of 24. She was afebrile and mild icteric. Nervous
system examination on day 1 revealed normal higher psychic
function with right lower motor neuron type (LMN) facial
palsy, muscle power 3/5 in lower limbs, 4/5 in upper limbs and
planter response were bilateral equivocal. Deep tendon reflexes
were absent in both limbs. On day 2, she developed difficulty
of swallowing to both liquid and solid food , her muscle power
reduced to 2/5 in both limbs, single breath count reduced to 18
and bilateral LMN type facial palsy. All sensory functions were
intact and there was no sign of meningeal irritation. Abdominal
examination revealed mild tenderness in right hypochondrium
and 3cm enlarged tender liver from right costal margin.
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Laboratory investigation revealed normal complete blood
count , renal function test, coagulation profile and arterial
blood gas analysis. Liver enzyme were elevated- ALT 310
U/L, AST 280 U/L, Alkaline phosphatase 130 U/L, Gamma
GT 147 U/L, serum Bilirubin 4.2mg/dl. Immunoglobulin
antibody against hepatitis E was positive and markers of
hepatitis A, B, C were absent. Ultrasound abdomen revealed
mild hepatomegaly with altered echotexture of liver
parenchyma suggestive of acute hepatitis. The findings of
motor nerve conduction study are consistent with Acute
Inflammatory =~ Demyelinating  Polyradiculoneuropathy
(AIDP). Cerebrospinal fluid analysis showed increase in
protein concentration of 130mg/dl without an increase
number of leucocyte. Clinical, serological and
electrophysiological study suggested a diagnosis of AIDP
variety of GBS with acute hepatitis E virus infection.

She was managed with intravenous immunoglobulin in the
dose of 0.4gm/kg/day for 5days. She recovered muscle power
of 4/5 within 7days. Liver enzymes and muscle power
returned to normal after 2 weeks of follow up.

Discussion:

GBS is considered to be an autoimmune disease triggered by
a preceding bacterial or viral infection. The most common
agents are Campylobacter jejuni  followed by
Cytomegalovirus,  Epstein-Barr  virus, = Mycoplasma
pneumoniae, Haemophylus influenza, HIV, Influenza A and
B, Varicella zoster virus, Clostridium and Shigella. Vaccine
like polio, tetanus toxoid, hepatitis B have also been reported
to cause GBS.?

The exact pathogenesis of hepatitis causing GBS is not
known. It is thought that the immune system mistakenly
attacks myelin or axon by a molecular mimicry mechanism.®
There are four common subtypes of GBS based on clinical
and electrophysiological studies e.g. 1. Acute Inflammatory
Demyelinating Polyradiculoneuropathy (AIDP), 2.Acute
Motor Axonal Neuropathy (AMAN), 3.Acute Motor Sensory
Axonal neuropathy (AMSAN), 4. Millar Fisher’s syndrome.®
Nerve conduction study in this case was suggestive of AIDP
subtype.



Hepatitis E is a frequent cause of acute hepatitis in Asia,
Middle east, North Africa and South America and locally
acquired hepatitis E has becoming an emerging problems.’
The actual incidence of GBS with hepatitis E is still unknown
because autochthonous hepatitis E is still underdiagnosed.®

Management of GBS is multidisciplinary. Both plasma
exchange and intravenous immunoglobulin are equally
effective in reducing disease severity and neurological
deficits.’Our patient was managed with intravenous
immunoglobulin and she recovered fully.

Our patient had the AIDP variety of GBS following acute
hepatitis E infection. AIDP is characterized by segmental
demyelination and subsequent remyelination associated with
good recovery.’Determination of causative agent is important
to assess prognosis of GBS subtype. Considering the
GBS-HEV cases reported, it can be said that HEV testing
should be done in patients of GBS with altered liver function.
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Clinical Image

Pseudo Sub-Arachnoid Hemorrhage
Ahmad Mursel Anam', M Mufizul Islam Polash?, Farzana Shumy?, Mahmudul Hasan*, Raihan Rabbani’

A 21-year-old normotensive and non-diabetic gentleman was
found unconscious at home following ingestion of some
indigenous medication. He was presented to the emergency of
Square Hospital the next day with history of two episodes of
convulsion in addition to the altered consciousness. On
admission, he was found with Glasgow Coma Scale (GCS)
3/15, and hypotension (BP 90/70 mmHg). Pupils were
mid-dilated and fixed, with no reaction to light. All deep jerks
and plantar reflexes could not be elicited. All other systemic
examination was normal. All the laboratory investigations
were within normal range. Plain CT-scan of brain was
consistent with sub-arachnoid hemorrhage (SAH) [Fig. A &
B]. Urgent neurosurgical consultation was sought & surgery
was planned.

hypoxic brain injury. An MRI of brain [Fig. C & D] was
consistent with hypoxic-ischemic brain damage, and the
CT-scan findings turned out to be “pseudo sub-arachnoid
haemorrhage’. The patient was managed accordingly, but his
family took him home the next day owing to financial
reasons.

Pseudo sub-arachnoid haemorrhage is a rare CT scan finding
that has been reported in different cerebral disease with
cerebral oedema, like bacterial meningitis, subdural
haematoma and spontaneous intracranial hypotension.!?
Increased density on CT scan has been noted along the falx,
tentorium, Sylvian fissures and around the basal cisterns. Loss
of grey-white differentiation, consistent with cerebral
oedema, is frequently associated with these appearances.!

[\ /|

Fig. A & B: Non-contrast CT brain scans consistent with
diffuse sub-arachnoid haemorrhage, with effacement of the
sulci and lateral ventricles, consistent with cerebral oedema.
Note the loss of grey-white differentiation, sulcal and basal
cistern effacement, increased density of falx and sylvian
fissures.

The history of convulsion following ingestion of indigenous
medicine, and hypotension as a presenting feature, also
aroused the possibility of either toxic encephalopathy or

1 Dr. Ahmad Mursel Anam, MBBS, Chief Resident, ICU, Square
Hospitals Ltd, Dhaka, Bangladesh.

2 Dr. M Mufizul Islam Polash, MBBS, Clinical Staff, ICU, Square
Hospitals Ltd, Dhaka, Bangladesh.

3 Dr. Farzana Shumy, MBBS, FCPS (Medicine), Medical Officer,
Department of Internal Medicine BSMMU, Dhaka Bangladesh.

4 Dr. Mahmudul Hasan, MBBS, Resident Medical Officer, ICU,
Square Hospitals Ltd, Dhaka, Bangladesh.

5 Dr. Raihan Rabbani, MBBS, FCPS (Medicine), MD (USA),
Associate Consultant, Square Hospitals Ltd, Dhaka, Bangladesh.
Corresponding Author:

Dr. Ahmad Mursel Anam, MBBS, Chief Resident, ICU, Square Hospitals
Ltd, Dhaka, Bangladesh. Email: murselanam@gmail.com

50

Fig. C & D: MRI brain (T2-weighted sequence) of the same
patient showing diffusely increased signal, consistent with
hypoxic-ischemic brain damage.

The mechanisms causing the appearance of pseudo
sub-arachnoid haemorrhage remain unclear. Cerebral oedema
may produce venous congestion and impaired circulation,
with increased density along the dura and cerebral sulci.
These hyperdense areas may then appear more marked
alongside the hypodensity of cerebral oedema.'*

Clinicians should be familiar with such rare neuroradiological
appearances, as well as the disease associations, so that they
may suspect and make prompt diagnosis and facilitate
appropriate management in such cases.
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