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Abstract
Background Mortality of children admitted to Intensive Care Units (ICU) is higher in low-to-middle-income countries 
(LMICs) as compared to high-income countries (HICs). There is paucity of information on outcomes following 
discharge from ICU, especially from sub-Saharan Africa region. This study was conducted to determine mortality and 
its associated factors among children admitted to Pediatric ICU (PICU) at Muhimbili National Hospital, from admission 
to three months after discharge.

Methodology This was a hospital-based prospective cohort study conducted between July 2021 and May 2022, 
among children admitted to PICU who were followed up for 3-month after discharge. Structured questionnaires were 
used to collect data from their medical charts. Telephone interviews were made after discharge. Medical records and 
verbal autopsy were used to determine the cause of death after discharge. Cox regression analysis was performed to 
assess the association between variables. A p-value of < 0.05 was considered statistically significant. Survival after PICU 
discharge was estimated by Kaplan - Meier curve.

Results Of 323 children recruited, 177(54.8%) were male, with a median age of 17 months (1-168). The leading cause 
of PICU admission was severe sepsis 90/323(27.9%). A total of 161/323 children died, yielding an overall mortality 
of 49.8%. Of 173 children discharged from PICU, 33(19.1%) died. The leading cause of death among children who 
died in the general ward or as readmission into PICU was sepsis 4/17(23.5%). Respiratory diseases 4/16(25.0%) were 
the commonest cause of death among those who died after hospital discharge. Independent predictors of overall 
mortality included single organ dysfunction with hazard ratio(HR):5.97, 95% confidence interval (CI)(3.05–12.26)] and 
multiple organ dysfunction [HR:2.77,95%CI(1.03–2.21)]. Chronic illness[HR:8.13,95%CI(2.45–27.02)], thrombocytosis 
[HR:3.39,95%CI(1.32–8.73)], single[HR:3.57,95%CI(1.42–9.03)] and multiple organ dysfunction[HR:3.11,95%CI(1.01–9.61)] 
independently predicted post-PICU discharge mortality.
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Background
Approximately 1.5% of hospitalized children require 
intensive care unit (ICU) [1], and among the leading 
causes of admission into ICU for children are infections 
and trauma [2]. Low-to-middle income countries have 
limited facilities for intensive care services for children, 
and they are also reported to have higher ICU mortal-
ity as compared to high-income countries [3]. Mortality 
among critically ill children is also reported to be high 
following ICU discharge [4–6].

Mortality following Pediatric Intensive Care Unit 
(PICU) discharge has been noted to be between 9.7% 
and 14% from studies conducted in high-income coun-
tries [4–6]. Currently, there are no published data in Sub- 
Saharan Africa that address the mortality of critically ill 
children after discharge from ICU but there are few stud-
ies which reported on mortality after hospital discharge 
[7–10].

Given this paucity of information in sub-Saharan 
Africa, this study was conducted among children admit-
ted in PICU at Muhimbili National Hospital (MNH) in 
Dar es Salaam, Tanzania to determine mortality of chil-
dren from the time of admission to three months after 
PICU discharge and its associated factors.

The results from this study will contribute valuable 
insights into the survival of children following critical ill-
ness. Additionally, these findings will contribute to the 
formulation of a follow-up protocol for children after 
critical illness in our specific setting. Moreover, they will 
serve as a reference for future studies in the field of pedi-
atric intensive care units (PICU).

Methodology
Study design, duration, setting and participants
This was a hospital-based prospective cohort study con-
ducted from July 2021 to May 2022 at pediatric intensive 
care unit (PICU) in Muhimbili National Hospital (MNH). 
MNH functions as a tertiary and university teaching 
hospital in Tanzania, catering to patients referred from 
various public and private centers. These individuals are 
admitted to the hospital’s pediatric surgical and medical 
general wards, which collectively offer a total of 298 beds.

PICU attends to children aged 1 month to 14 years who 
are admitted from the emergency department, as well as 
surgical and medical general wards.It is equipped with 
emergency medications, 12 ventilating machines, 5 spe-
cialists, 12 beds, and a maximum of 1:2 nurse-to-patient 

ratio. All patients discharged from PICU are transferred 
to general wards.

All children admitted in PICU and whose parents con-
sented were conveniently recruited to a sample size of 
323. Exclusions during the study period encompassed 
children who were readmitted, as they had already been 
included in their initial admission. Additionally, children 
who passed away within 24 h of admission were excluded 
due to incomplete investigations and information.

Variables
Outcome variable
Mortality was the outcome of interest.

Independent variable
Age, admitting diagnosis, type of admission, chronic dis-
ease, laboratory parameters and organ dysfunction were 
variables which influenced the outcome.

Data collection method
Structured questionnaires were used for data collection 
which included social demographic characteristics, type 
of admission, admitting diagnosis, laboratory results, 
chronic illness, and organ dysfunction. Social demo-
graphic characteristics and admitting diagnosis were 
obtained from the hospital records within 24 h of admis-
sion. History taking, physical examination and laboratory 
tests were done within 24 h of admission.

Information on the presence of chronic illness was 
gathered through a research-administered interview, 
were chronic illness was defined as a condition lasting for 
three months or more. Organ dysfunction was assessed 
at admission and defined based on criteria of organ dys-
function as adapted and modified from Goldstein and 
Proulx were multiple organ dysfunction was defined as 
involvement of more than one organ dysfunction [11, 12]. 
Children admitted to PICU were followed up until death 
or discharge.

Those who were discharged from PICU were observed 
closely while in the general ward. Further, follow-up after 
hospital discharge was done at 3 months after PICU dis-
charge through a telephone interview. Lost to follow-up 
was minimized by obtaining three phone numbers from 
parents or guardians. Participants were considered lost to 
follow-up after a lack of response from the caregivers for 
two consecutive weeks.

Conclusion Overall mortality and post- PICU discharge mortality were high and more likely to affect children with 
organ dysfunction, chronic illness, and thrombocytosis. The leading causes of mortality post- PICU discharge were 
sepsis and respiratory diseases. There is a need for a focused follow up plan of children post- PICU discharge, further 
research on the long term survival and strategies to improve it.

Keywords Mortality, Pediatric Intensive care unit and post-pediatric intensive care unit discharge
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Post-PICU mortality included children who died in a 
general ward, as re-admission to PICU, or after discharge 
from the hospital. Details of post-PICU mortality which 
occurred prior hospital discharge at MNH was obtained 
from burial permits and the patient’s medical record.

Details of deaths that occurred after hospital discharge 
were obtained through telephone interview, using ver-
bal autopsy which was adapted from WHO [13] and 
reviewed by two pediatricians before data collection.

Definition of organ dysfunction
Brain dysfunction was GCS of < 11 or presence of fixed 
and dilated pupils.

Lung dysfunction was oxygen saturation of less than 
90% in patient without cardiac disease and below 75% 
for patients with cardiac disease which will be measured 
by pulse oximeter or need for mechanical ventilation or 
respiratory rate > 90 bpm for infants and > 70 for children 
above 1 year.

Cardiovascular system was defined by either need of 
inotropes or presence of cardiac arrest or heart rate of 
< 50 or > 220 bpm for infants and < 40 or > 200 bpm for 
children above 1 year or systolic pressure of < 40 mmhg 
for infants and < 50mmhg for children above 1 year.

Liver dysfunction was defined by the presence of jaun-
dice and/or elevation of ALT twice or more above normal 
value.

Kidney dysfunction was defined as elevation of creati-
nine above normal range for age or need for dialysis.

GIT dysfunction was defined by severe GIT bleeding 
which need transfusion of blood products.

Hematological dysfunction was defined by either 
HB < 5 g/dl or leucopenia of < 3000 cells/mm3 or throm-
bocytopenia of < 20,000cells/mm3.

Definition of other terms
Leucocytosis Increase of white blood cells of > 11 × 109/L.

Thrombocytosis Increase of platelets of > 450 × 109/L.

Data analysis
Data entry and analysis were done using SPSS version 25. 
Descriptive statistics were summarized in a frequency 
distribution table, pie chart, bar chart, median and inter-
quartile range. Kaplan-Meier curves showed the sur-
vival of participants after PICU discharge. Association 
between variables was estimated using Cox regression 
analysis. After univariate analysis, factors with a p-value 

less than 0.2 were included in correlation matrix. Factors 
that had a correlation coefficient greater than 0.5 were 
considered to have a strong correlation. In such cases, 
only one of the two factors was included in the multivari-
ate analysis. Crude and adjusted hazard ratio with 95% 
confidence interval were calculated and findings with p 
values < 0.05 after analysis were considered statistically 
significant.

Results
Of 358 children admitted in pediatric intensive care unit, 
323 were recruited and 35 were excluded due to different 
reasons as shown in Fig. 1.

Socio-demographic characteristics of study participants
Three hundred and twenty-three participants were 
recruited, 177(54.8%) Males and 136(42.1%) aged 
between 1 and 5 years with a median age of 17 months 
and inter quarterly range (IQR) of 1–168months. 
Majority 238(73.7%) had a medical diagnosis with the 
commonest admitting diagnosis being severe sepsis 
90(27.9%). Multiple organ dysfunction, and chronic ill-
ness were observed in 134(41.5%) and 139(43.0%) of 
participants respectively. Elevated creatinine and ALT 
levels were noted in 85(26.3%) and 61(18.9%) participants 
respectively. Hematological derangement noted among 
participants included anemia 235(72.8%), leukocytosis 
181(56%), and thrombocytosis 43(13.3%). Table 1.

Mortality rate from PICU admission to three months after 
discharge
Overall mortality from admission to three months after 
discharge was 49.8% (161/323) [MR = 10.74 per 1000-per-
son days], 40%(128/323) of participants died in PICU and 
10%(33/323) died within three months after discharge. 
The majority 79.5%(128/161) of deaths occurred in PICU, 
with a significant proportion 20.5%(33/161) occurring 
after discharge as shown in Fig.  2. Of 173 children dis-
charged from PICU, 33(19.1%) died [MR = 2.5/1000–per-
son days], with 51.5% (17/33) of deaths occurring in the 
general ward or as readmission to PICU but before hospi-
tal discharge. Majority of deaths 23/33 (70%) noted after 
PICU discharge occurred within 30 days and survival 
decreased to 80.7% at the end of follow-up period, Fig. 3. 
Children with organ dysfunction and chronic illness were 
more likely to die after PICU discharge with p = 0.040 and 
p = 0.002 respectively as indicated in Figs. 4 and 5.

.

Causes of death after PICU discharge
Underlying causes of death among children who died 
before hospital discharged, either in the general ward or 
as a readmission to PICU included sepsis 4/17(23.5%), 
malignancy 3/17(17.6%), chronic kidney disease 
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3/17(17.6%), and severe pneumonia 3/17(17.6%) as 
shown in Fig. 6.

Causes of mortality after hospital discharge included 
diseases affecting respiratory 4/16(25.0%), cardiovascular 
3/16(18.8%) and central nervous 2/16(12.5%) systems as 
shown in Fig. 7. Cause of death after hospital discharge 
could not be established in 5/16(31.3%) children.

Factors associated with overall mortality during the study 
period
A higher hazard ratio for mortality was noted among par-
ticipants with infectious disease [HR:1.65,95CI(1.18–2.30)], 
medical diagnosis [HR:2.07,95%CI(1.37–3.13)], 
multiple [(HR:5.71,95%CI(3.35–9.73)] and sin-
gle [(HR:2.54,95%CI(1.44–4.49)] organ dysfunc-
tion. Significantly higher hazard ratio of dying was 
also noted among children with elevated serum 
creatinine [HR:1.87,95%CI(1.36–2.58)], elevated 
ALT [HR:1.71,95%CI(1.20–2.43)], and anemia 
[HR:1.70,95%CI(1.15–2.50)].

Admitting diagnosis, organ dysfunction, creatinine, 
ALT and hemoglobin were the variables included in 
multivariate analysis. After adjusting for confounders, 
multiple [HR:5.97,95%CI(3.22–12.06)] and single organ 

dysfunction [HR:2.77,95%CI(1.50–5.14)] were observed 
to independently predict overall mortality,, Table 2.

Factors associated with mortality after PICU discharge
Factors associated with post-PICU discharge included pres-
ence of chronic illness [(HR:3.13,95%CI(1.46–6.74)], single 
organ dysfunction [HR:3.09,95%CI(1.23–7.74)] and throm-
bocytosis [HR:2.39,95%CI(1.03–5.51)].

Organ dysfunction, chronic illness and platelets were the 
variables included in multivariate analysis. After adjusting 
for confounders, independent predictors of mortality were 
chronic illness [HR:3.92,95%CI(1.77–8.66)], multiple organ 
dysfunction [HR:3.11,95%CI(1.01–9.61)], single organ dys-
function [HR:3.57,95%CI(1.42–9.03)] and thrombocytosis 
[HR:3.43,95%CI(1.46–8.05)], Table 3.

Discussion
Mortality of children after admission to pediatric intensive 
care unit
This study sought to ascertain the mortality rates of chil-
dren admitted to PICU from the point of admission up 
to three months’ post- discharge, along with the factors 
influencing this outcome. The overall mortality among 
these children was 49.8% and mortality after discharge 

Fig. 1 Flow chart on enrollment of study participants
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from PICU was 19.1%. Independent predictors of mor-
tality encompassed the presence of organ dysfunction, 
chronic illness, and thrombocytosis.

The study revealed a high overall mortality of 49.8%, 
surpassing the findings of a prior study conducted at 
Hippokratio General Hospital in Thessaloniki, Greece 
with a mortality of 15% at three month of following up 
300 children aged between 6 weeks to 14 years admitted 
to PICU [4]. The observed disparity could potentially be 
attributed to variations in economic status between the 
two study areas, influencing the availability and utiliza-
tion of medical technology and, consequently, impacting 
patient outcomes.

In-PICU mortality in our study was 40%, exceeding the 
mortality observed in studies conducted in African coun-
tries such as Mozambique, Ethiopia, and South Africa, 
where mortality of 25%, 8.5%, and 15.6%, respectively, 
were documented [2, 14, 15]. This discrepancy may be 
due to the retrospective nature of the prior studies con-
ducted in African settings, involving children aged 1 
month to 14 years admitted to the PICU for either medi-
cal or surgical reasons [2, 14, 15].

Furthermore, a notable 10% of the participant suc-
cumbed within three month post- PICU discharge, 
signifying a higher mortality than that observed at Hip-
pokratio General Hospital in Thessaloniki, Greece, where 
a mortality of 5.3% was documented during the same 
three-month follow-up period [4]. This difference might 
be elucidated by Greece’s status as a developed coun-
try, benefiting from advanced medical technology and 
thereby yielding improved clinical outcomes.

The present study revealed a post-PICU discharge mor-
tality rate of 19.1%, markedly surpassing the 1.9% mortal-
ity reported in United Kingdom (UK), where a cohort of 
2,165 children admitted to pediatric intensive care units 
in Wales, England, and Scotland were followed up for a 
6-month period [5]. These disparities may be ascribed to 
variations in the age criteria employed, with the UK study 
excluding children below 6 months of age, while our 
study included this age group.

Furthermore, in the aforementioned UK study, a com-
parative analysis between participants who provided 
consent and those who did not revealed that the non-
consenting group exhibited greater illness severity. While 
our study did not conduct a similar comparison, we 
noted a high level of illness severity in our participants, 
as indicated by the prevalence of organ dysfunction. 
These distinctions could account for the higher mortality 
in our study. Additionally, UK being a developed coun-
try with advanced medical technology, may contribute to 
better patient outcomes.

Similar to study done in Thessaloniki, Greece [4], our 
our research revealed a significant pattern of post-PICU 
discharge mortality, with a slightly higher occurrence 

Table 1 Socio-demographic and clinical characteristics of study 
participants
Variable Frequency (n) Percent (%)
Age group (years)
  <1 120 37.2
  1–5 136 42.1
  >5 67 20.7
Sex
  Female 146 45.2
  Male 177 54.8
Diagnosis
 S. Sepsis 90 27.9
 S. Pneumonia 41 12.7
 Meningitis 17 5.3
 CKD 10 3.1
 Malaria 16 5.0
 AWD 15 4.6
 Post-surgery 62 19.2
 Burn injury 16 5.0
 Others 27 8.4
 PAIDS 12 3.7
 DKA 9 2.8
 Malignancy 8 2.5
Type of admission
 Medical 238 73.7
 Surgical 85 26.3
Chronic illness
 Yes
 No

139 43.0
184 57.0

Organ dysfunction
 Single 103 31.9
 Multiple 134 41.5
 None 86 26.6
Creatinine (micromole/L)
  Elevated 85 26.3
  Normal 238 73.7
ALT (units/L)
  >114 61 18.9
  <114 262 81.1
WBC (×109/L)
  <4 8 2.5
  >11 181 56.0
 4–11 134 41.5
Hemoglobin (g/dl)
  <11 235 72.8
  >11 88 27.2
Platelets (×109/L)
  <150 90 27.9
  >450 43 13.3
  150–450 190 58.8
S. Sepsis: Severe sepsis, S. Pneumonia: Severe pneumonia, CKD: Chronic 
kidney disease, AWD: Acute watery diarrhea, PAIDS: Pediatric acquired 
immunodeficiency syndrome, DKA: Diabetic ketoacidosis, ALT: Alanine 
aminotransferase, WBC: White blood cells.

NB: Chronic illness: PAIDS, CKD, sickle cell anemia (SCA), malignancy, syndromic 
babies, diabetes, cerebral palsy (CP), congenital malformations, epilepsy, 
nephrotic syndrome and cystic hygroma
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before hospital discharge. In our study, 10.6% of deaths 
transpired prior to hospital discharge, compared to 9.9% 
post-hospital discharge. In Greece, 3% occurred before 
hospital discharge and 2.3% after hospital discharge. The 
observed pattern may be linked to the absence of high 
dependence unit (HDU) in both our setting and Greece, 
which is crucial in stabilization of patient discharged 
from PICU.

Three month-survival rate among participants in our 
study following PICU discharge was 80.7%, surpassing 
the 3-year survival rate of 75% observed by Matsumoto 
et al. in a study conducted in Osaka, Japan, involv-
ing 102 children aged < 15 years admitted in PICU with 
prolonged stay [6]. This indicates a continued decline in 

survival for patients discharged from the PICU, extend-
ing beyond the initial three-month follow-up period.

Factors associated with mortality
In our study, the presence of organ dysfunction indepen-
dently predicted both overall mortality and post-PICU 
discharge mortality. A comparable influence of organ 
dysfunction was noted in previous study in the United 
States (U.S), which obtained data on children admit-
ted to various PICUs from a database [16]. This can be 
explained by the idea that the occurrence of organ dys-
function indicates the severity and advance stage of an ill-
ness, resulting in either immediate mortality or presence 
of sequelae that increase the long-term risk of mortality.

Similar to the previous investigation conducted by 
Hau et al. in Tanzania, focusing on post-hospital mortal-
ity, our study identified chronic illness as as independent 

Fig. 4 Kaplan-Meier survival curve for children with and without organ 
dysfunction who were discharged from PICU. Log rank test, P value < 0.040

 

Fig. 3 Kaplan-Meier Survival Curve for children who were discharged 
from PICU

 

Fig. 2 A Pie chart showing the place of death for children admitted to PICU
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predictor of mortality following PICU discharge [9]. This 
highlights the vulnerability of children with chronic ill-
ness and emphasizes the necessity for the development of 
specialized care and intervention plans to enhance their 
overall outcome.

In our study, we noted thrombocytosis as independent 
predictor of mortality after PICU discharge. There is 
a scarcity of published data on the impact of thrombo-
cytosis specifically in critically ill children or those who 
have recovered from critical illness. However, a study 

conducted by Ghoneim et al. at Zagazig University Hos-
pital, Egypt [17], focusing on hospitalized adult patients 
with community-acquired pneumonia, identified throm-
bocytosis as one of the predictors of mortality within first 
30 days after admission.

The precise mechanism underlying the association 
between thrombocytosis and mortality remains not fully 
elucidated. Nevertheless, a study conducted by Ghoneim 
et al. [17].

demostrated life-threatening complications, such as 
pleural effusion, in adult patients with thrombocytosis 
admitted due to community-acquired pneumonia.

Furthermore, a study done by Sreenivasa et al. in 
Bangalore, involving 178 children aged 2 months to 5 
year admitted in hospital due to lower respiratory tract 
infection, revealed an elevation in thrombocytosis with 
increasing pneumonia severity [18]. Even though the 
direct link of thrombocytosis to mortality has not been 
established, the observations from the aforementioned 
studies may imply that thrombocytosis reflects an infla-
mation which lead to a severe and complicated acute 
respiratory illness with potentially long-term sequelae 
impacting survival.

Causes of death after PICU discharge
Underlining cause of death was found in the medi-
cal records for the participants who died before hospi-
tal discharge in our study. Sepsis, malignancy, chronic 
kidney disease, and severe pneumonia were the lead-
ing cause of death. This was different from the study 
done in Thesaloniki,Greece among 300 children admit-
ted to PICU where the leading cause of death was 

Fig. 7 Cause of death after hospital Discharge

 

Fig. 6 Cause of death prior to hospital discharge

 

Fig. 5 Survival curve for children with and without chronic illness who 
were discharged from PICU. Log rank test, P value < 0.020
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post-operative care [4]. This could be because of high 
burden of infectious disease and antimicrobial resistance 
in Sub-Saharan Africa than Greece [19, 20].

Cause of death after hospital discharge was deter-
mined by physician-certified verbal autopsy. Respira-
tory, cardiovascular, and central nervous system diseases 
were the leading causes of death after hospital discharge. 
Similar findings were observed in previous study done in 
Thesaloniki, Greece were cause of death at three month 
after PICU discharge was respiratory, cardiac, and cen-
tral nervous system related [4]. In our study, the cause 
of death remained undetermined in 31% of participants 
when utilizing verbal autopsy. A comparable difficulty 
was noted in investigations conducted in Mexico, Indo-
nesia, and Rwanda, where the cause of death could not 

be determined in 2%, 17.2%, and 9.5% of children, respec-
tively, through verbal autopsy [21–23, 4].

Limitation
The use of one physician in verbal autopsy subjected the 
findings to potential bias. Emotional distress and over the 
phone administration of verbal autopsy hindered acquisi-
tion of information on the cause of death for 31% of par-
ticipants. Over the phone interview made it difficult to 
make a conversation longer enough to narrow down the 
cause of deaths.

Our Modified verbal autopsy captured the event 
around death and this could lead into missing important 
information required to determine immediate cause of 
death. It was difficult to be certain if the cause of death 

Table 2 Univariate and multivariate analysis of the factor associated with overall mortality of children admitted to PICU, from the time 
of admission to three months after discharge

Univariate analysis Multivariate analysis
Variable Crude HR 95% CI P-value Adjusted HR 95% CI P-value
Age (Years)
 < 1 1.20 0.72–1.67 0.674
 1–5 0.95 0.63–1.45 0.820
 > 5 Ref
Admiting diagnosis
 Infectious 1.65 1.18–2.30 0.004 0.76 0.52–1.12 0.163
 Non Infectious Ref
Type of admission
 Medical 2.07 1.37–3.13 0.001
 Surgical Ref
Chronic Illness
 Yes 0.93 0.68–1.28 0.669
 No Ref
Organ Dysfunction
  Multiple 5.71 3.35–9.73 < 0.001 5.97 3.22– 12.06 < 0.001
  Single 2.54 1.44–4.49 0.001 2.77 1.50–5.14 0.001
  None Ref
Creatinine (micromol/L)
  Elevated 1.87 1.36–2.58 < 0.001 1.27 0.90–1.78 0.18
  Normal Ref
ALT (units/L)
  >114 1.71 1.20–2.43 0.003 0.98 0.67–1.42 0.896
 < 114 Ref
Hemoglobin (g/dl)
 <11 1.70 1.15–2.50 0.008 1.28 0.85–1.91 0.238
 >11 Ref
Platelet (×109/L)
 <150 1.21 0.86–1.70 0.271
 >450 0.69 0.41–1.16 0.156
 150–450 Ref
WBC (×109/L)
 <4 1.25 0.45–3.44 0.668
 >11 1.29 0.94–1.79 0.120
 4–11 Ref
ALT: Alanine aminotransferase, WBC: White blood cells, CI: Confidence interval, HR: Hazard ratio
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was related to PICU admission in most cases. Addition-
ally, some of the factors such as malnutrition and PICU 
readmission which influence the outcome of critically ill 
children were not well studied.

Conclusion and recommendations
The overall mortality in our study was high and signifi-
cant proportion of participant die in PICU as well as after 
discharge. Approximately half of the mortality after PICU 
discharge occurred before hospital discharge and major-
ity of them occurred within first 30days. Organ dysfunc-
tion, chronic illness and thrombocytosis independently 
predicted mortality.

We recommend an establishment of HDU to keep 
patients discharged from PICU under close observa-
tion before transfer them to general ward. Focused and 

individualized follow up plan of these patients is needed 
after discharge. We also recommend further research 
on long term survival of patients discharged from PICU, 
factors present after discharge which may affect their 
survival, exactly cause of death and its relation to PICU 
admission. Lastly, we recommend research on interven-
tion measures which could improve outcome of these 
patients.

Abbreviations
ALT  Alanine Amino Transference
GIT  Gastrointestinal Tract
Hb  Haemoglobin
HR  Hazard Ratio
ICU  Intensive Care Unit
MUHAS  Muhimbili University of Health and Allied Sciences
MNH  Muhimbili National Hospital
PICU  Pediatric Intensive Care Unit

Table 3 Univariate and multivariate analysis of factors associated with mortality after PICU discharge
Univariate analysis Multivariate analysis

Variable Crude HR 95% CI P-value Adjusted HR 95% CI P-value
Age (Years)
 < 1 0.74 0.30–1.77 0.493
 1–5 0.71 0.30–1.66 0.429
 > 5 Ref
Admitting Diagnosis
 Infectious 1.07 0.54–2.13 0.837
 Non Infectious Ref
Type of admission
 Medical 2.31 0.95–5.59 0.064
 Surgical Ref
Chronic Illness
 Yes 3.13 1.46–6.74 0.004 3.92 1.77–8.66 0.001
 No Ref
Organ Dysfunction
  Multiple 2.19 0.76–6.31 0.147 3.11 1.01–9.61 0.049
  Single 3.09 1.23–7.74 0.016 3.57 1.42 - 9.03 0.007
  None Ref
Creatinine (micromol/L)
  Elevated 1.32 0.66–2.65 0.432
  Normal Ref
ALT (units/L)
  >114 1.60 0.66–3.87 0.299
  < 114 Ref
Hemoglobin (g/dl)
  < 11 0.88 0.43–1.78 0.712
  >11 Ref
Platelets (×109/L)
  < 150 1.80 0.80–4.04 0.158 1.74 0.74–4.05 0.203
  >450 2.39 1.03–5.51 0.042 3.43 1.46–8.05 0.005
  150–450 Ref
WBC (×109/L)
  < 4 3.26 0.42–25.47 0.260
  >11 1.92 0.91–4.06 0.090
  4–11 Ref
ALT: Alanine aminotransferase, WBC: White blood cells, CI: Confidence interval, HR: Hazard ratio
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