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ABSTRACT Pediatricintensive care unit (PICU) isan important component of any tertiary care center.The practice of pediatric
critical care is dynamic and evolving. Children admitted in PICU are at increased risk for adverse outcomes
including cardiopulmonary arrest and mortality. Despite of extensive and full hearted efforts deaths do occur. Although the primary clinical
diagnosis is accurate in most cases before death, the cause of death remains frequently unknown in many cases. Pediatric autopsy is
therefore animportant medical and quality assurance procedure for ascertaining the accurate cause of death. The present study was carried
out in tertiary care teaching hospital to know about the clinic-pathologic profile of early PICU deaths and its discrepancy with postmortem
findings using Goldman classification.

Introduction

Globally more than 8 million children die before they attain 5 years
of age each year. Most of these deaths occur in developing
countries, and surprising to know it is caused by preventable or
treatable diseases. To act on such situation and many others, in
2000, world leaders assembled in New York and established a goal of
reducing child mortality among children less than 5 years to one-
third of its 1990 level by 2015. This goal was one of the Millennium
Development Goal (MDG) to be achieved. Named as Millennium
Development Goal 4.—(1) To attain this goal, one of the strategies
like intensive care unit (ICU) was started at the tertiary care hospitals.
The dramaticincrease in survival of critically ill children was noticed
with the advancement in intensive care facilities. Pediatric intensive
care unit (PICU) is an important component of any tertiary care
center.The practice of pediatric critical care is dynamic and evolving.
Whether adult or pediatrics, severities of iliness, assessments are
critical for wide range of ICU management and administration is
required involving generation of information. ——24) Not only the
PICUs fulfilled their role in saving lives of those admitted to the PICU
but also provided learning opportunities to resident doctors and
other staff resulting inimproved standards of care outside the PICUs
as well. (5) There is limited time in which fast decision has to be
made. Data from 5 PICUs show that 5413 (50%) of 10,825 admissions
(2 years) were classified as urgent, defined as twelve hours or less.
Children admitted a PICU are at increased risk for adverse outcomes
and it varies from source of patient.(6) Despite of extensive and full
hearted efforts deaths do occur. Although the primary clinical
diagnosis is accurate in most cases before death, the cause of death
was frequently unknown.

Pediatric autopsies therefore become an important aspect of PICU
forascertaining the accurate cause of death. (7, 8)

While practicing autopsies in early PICU deaths, discrepancy
between clinical and pathological diagnosis was observed by many.
(9,10,11)

Goldman and his colleagues in there study from the three centers
proposed the scale classifying discrepancy in four classes (Class I: a
discrepant diagnosis with a potential impact on survival; Class II: a
discrepant major diagnosis but with equivocal or no impact on
survival; Class lll: a discrepant minor diagnosis that could have been

KEYWORDS : Early deaths, PICU, Clinico pathological correlation.

diagnosed before death; Class IV: a discrepant minor diagnosis that
could not have been made before death). (12). The present study
was carried out in tertiary care teaching hospital to know about the
clinic-pathologic profile of early PICU deaths and its discrepancy
with postmortem findings using Goldman's classification.

Materials and Methods:

Present cross sectional study was undertaken over a period of one
year from January 2014 to December 2014 in the pediatric intensive
care unit of a Tertiary Care Teaching Hospital. Institutional ethical
committee approval was taken for the study. All the children
between age group 1 month to 12 years presented to Pediatric
Intensive care unit (PICU) and died within 24 hours of admission
were included in study. Brought dead and the children who
immediately died after coming to PICU without any investigation
were excluded from study.

After obtaining informed consent from parents, the demographic
details, history, clinical examination, laboratory investigation,
clinical diagnosis and management were recorded in a case record
form of children who fulfilled inclusion criteria. The clinical sign and
investigation were further analyzed for prediction of outcomein the
form of survival and death at admission, with the help of APACHE II
scoring system.(13) Autopsy findings of the cases were also
recorded. The discrepancy in pre and post mortem diagnosis was
classified on the basis of Goldman classification. Further data was
analyzed using MS excel and necessary test were applied.

Results: Total number children admitted in PICU from January 2014
to December 2014 were 708, of which 278 died leading to mortality
of 39.26%. Out of all total deaths in PICU 60 patients died within 24
hours of PICU admissions, constituting 21.58% of total deaths. Out
of total 60 early deaths, autopsies were performed in 44 (73.33%)
and 16 early deaths were given death certificate with probable
cause of death. Study subjects included 54.5% males and 45.5%
females and maximum number of children (52.3%). were less than
12 months of age. Average age was approximately 2 years with
minimum age of study subject was found to be 1 month.
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Table1. Age and sex distribution of study subjects

Age group of study subjects SEX Total ( %)
Female | Male

Lessthan 12 months 10 13 23(52.3)

1-5years 8 8 16(36.3)

Morethan5years 2 3 5(11.4)

Total 20 24 44(100)

Maximum number of children suffered from respiratory illness 61.3
% followed by gastrointestinal illnesses 15.9%. Haemogram showed
anemia in 59% of children. On arterial blood gas analysis metabolic
acidosis was present in 36.4% children. Electrolyte analysis revealed
hyponatremia in 31.8% and hypokalemia in 34.1% of children.
Abnormal chest radiograph was found in 43.2% of children. Altered
coagulations parameter was found in only 4 subjects.

APACHE Il mortality prediction parameter was used to predict
mortality after complete assessment of the study subjects it was
seen that 85% mortality was predicted in 38.6% and 73%in 15.9% of
study subject.

Maximum number of children (61.4%) died within 6 hours of
admission. The duration of stay was more than 12 hours in 22.7% of
children. Average duration of stay was 7.2 hours. (Table-2)

Table2. Duration of stay of study subjects

Duration of stay Frequency Percent (%)
Upto6hours 27 61.4
6to12hours 7 15.9
Morethan 12 hours 10 22.7
Total 44 100.0

The autopsy analysis revealed involvement of respiratory system
alone in 52.2%.Gastrointestinal system was affected in 4.5 % and
45.5% had more than one system involvement. Most common
autopsy diagnosis in early death was Interstitial Pneumonitis
43.75% and Pneumonia 28.12%.

On application of Goldman's classification, class | discrepancy was
observed in 25% subjects, Class Il discrepancy in 45.5%, class IlI
discrepancyin 25%and class IV discrepancy in 4.5% of subjects.

Discussion: Advances in pediatric sub specialties like pediatric
intensive care is gaining scope but still mortality and morbidity is
high. In the present study mortality of the patients admitted in the
PICU was of 39.26% of which 21.58% were early deaths. The
mortality was comparatively less when compared to the other study
in Mumbai by Karande et al which stated mortality was 58%.
Another study in India by Gandhi et al observed the death rate was
46.21%. But the study done Singhal et al in India showed only 18%
mortality among the children admitted in ICU. Different studies in
the nearby counties such as Pakistan, Nepal and Malaysia found
mortality rate to be 14%, 12.9% and 8% respectively——. In other
distant countries such as in China, overall mortality in this PICU was
6.5% (95% Cl 5.6 % - 7.4%) during January 2010 to December 2013.
In other study by Halal in Brazil where they analyzed 1823
admissions, of which 188 ended in death, the observed mortality
was 10.3%. Study in Iran by Ghaffari et al showed mortality rate was
6% —. These differences in mortality may be due to lot of factors
such as accessibility to the PICUs, late referrals, untrained staff,
limited resources, poor patient: nurse ratio, associated co
morbidities, poor socio economic status and illiteracy. When
considered deaths within 24 hours, among total admissions in PICU
was 8.47%. In a study by Ghaffari et al. one third of patients died
before 24 hours of admission stating high mortality —. Study in
Turkey by Arslankoylu et al suggested similar mortality rate of 9.5%
—. In the present study autopsy rate was 73.3% similar range was
seen in different studies in Brazil by Cardoso55% (24) and by

Castenalleo 60%. In study by Goldstein et al it was 73% which was
similar to our study but still emphasis has to be on getting maximum
postmortem done. This deficit may be due to culture and traditions.
In present study male and females were distributed in 54.5% and
45.5% respectively with majority of study population falling in age
group less than 12 months, with mean age being approximately 24
months. Similar findings were seen in Study by Haque in Pakistan in
PICU, 314 children were admitted in PICU. Sixty-six percent (220)
were male. The mean age was 24 months (ranging from 1 month to
14 years) and 37% (123/314) were less than one-year old. . In
another study by Shah et al, there were 145 (63%) males and 85
(37%) females. Maximum number of patients belonged to the age
group of 1 month-1year(31.3%) as in present study followed by age
group of 1-5 year (21.7%) . This may be due to similarities in
demographic characteristics. The median age of the patients was 21
months, in study in Brazil by Cardoso et al letting study to be
comparable. Study by Arsalankoylu stated that mean age for
admissions was 76.5 months, 55.2% of the patients were male and
44.8% of them were female. - In the present study, study subjects
suffered from illness of respiratory system in 61.3% which was in
majority followed by gastrointestinal system with 15.9%. Similarly
respiratory system involvement was in majority was seen in study by
Haque in Pakistan where, the major diagnostic categories of
medical patients were respiratory (10%), neurological (10%), and
cardiac (8%). In study by Shah et al where system involved were in
order of Respiratory, central nervous system, GIT, CVS in terms of
involvement Another study by Karande et al in Mumbai found out
that pulmonary diseases accounted for the majority (68%) of cases,
followed by nervous system (12%); and cardiovascular and skeletal
muscle system diseases (10%, each); . This may be due to high
prevalence of respiratory diseases in children. In present study
major discrepancy in clinical and pathological diagnosis was found
in 25 % of study subjects. Coradazzi et al. compared two periods
(1972-1985 and 1992-1996) in a Brazilian university hospital, and
they reported 27.1% and 20.6% rates of disagreement, respectively
- this is similar to our study. While disagreements between clinical
and pathological diagnoses occurred in 19 (6.6%) patients younger
than 60 years of age and in 28 (9.7%) patients aged 60 or older, this
may be due to differences in age structure of the study subjects. In
study by Castenallo autopsy provided valuable clinical information
in 50% of the cases. There were major diagnostic errors in three
patients (5%), that if detected before death would probably have
improved survival. Another 14 cases (25%) showed missed clinical
diagnoses related to the basic illness and the cause of death, whose
premortem diagnosis would not have prolonged survival. There
were no diagnostic discrepancies in 28 cases (50%). In study by
Cardoso autopsy revealed unexpected findingsin 73 study patients
(72%), 33 of which were related to "major diagnoses" (Goldman's
classes | or ll), either causes of death or main underlying disease. In
12 patients (12%), the correct diagnosis, if known before death,
might have led to a change in the patient's therapy or outcome
(class 1) . In a study by Pastores et al it was seen that there was a
discrepancy rate of 26% between pre mortem clinical diagnoses
and postmortem findings in cancer patients who died in a medical-
surgical ICU at a tertiary care cancer center (9). In our study we
missed major unexpected diagnosis in 11 (25%) subjects as shown
in table 3. The discrepancy rate was similar to studies done by
Cardoso and Pastores.

Conclusion: It can be concluded that performance of Autopsy is
necessary for many reasons and the awareness amongst parents
must be raised. Predominant age group affected was less than one
year. This gives dent in our goal to decrease infant mortality rate in
MDGs which needs to be improved. Children suffered from
respiratory illness alone in 52.2 % suggesting a need of
strengthening IMNCI training of health care workers which will lead
to early diagnosis, early referral and timely management of
respiratory illnesses in young infants. Input from the clinician can
motivate the pathologist to find new, rare or unsuspected diseases.
Regular clinico pathological meets should be encouraged in PICU
setup.
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Table 3: Shows Class | Discrepant diagnosis in 11 study

respiratory failure

subjects
S/N Clinical Diagnosis Autopsy Diagnosis
1 | Septic shock with Interstitial pneumonitis with

pulmonary hemorrhage leading to|
respiratory failure and shock

2 | Intrapulmonary Bronchiolitis with hemothorax|
hemorrhage with ARDS | with parasitic granulomatous|
with respiratory failure | hepatitis with respiratory failure

3 | Acute gastroenteritis Interstitial pneumonitis with
with hypovolemic shock | encephalitis

4 | Late HDN with ARDS with interstitial pneumonitis
pulmonary hemorrhage
with sepsis with DIC

5 | Meningoencephalitis Shock with sub massive hepatid|
with DSS necrosis &acute tubular necrosis

6 | Late HDN with ARDS with interstitial pneumonitis
pulmonary hemorrhage
with sepsis with DIC

7 | Pneumonia with Disseminated Tuberculosis,
respiratory failure multiple areas of caseous necrosis|

inLiver, spleen, lungs, kidney,
Adrenals. AFBseeninall tissues.

8 [ ARDS B/L Pulmonary hemorrhage. Large
cells with numerous uniform size|
vacuoles in cytoplasm seen in liver,
bone marrow, lungs, s/o Lysosomal
storage disorder. Niemen pick type|
B

9 | Acute flaccid paralysis, | Alteredliverechotexure,

GBS or mono/polymer infiltrates, and
Myasthenia Gravis or micro vesicular steatosis and
Mitochondrial myopathy | cirrhosis s/o Fatty Acid oxidation
with Hepatitis defects.

10 | Pneumonia with Fungal septicemia Aspergillosis
respiratory failure

11 | Meningoencephalitis Pyogenic meningitis with
empyema with
Pneumoniaand pericardial
effusion
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