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Abstract:

Background:

With easy accessibility to combination Antiretroviral Therapy (cART), mortality amongst hospitalized HIV/AIDS patients needs to
be described.

Objective:

We aimed at determining the trends, causes and factors associated with in-hospital mortality amongst HIV/AIDS patients in the
Douala General Hospital.

Methods:

We retrospectively reviewed hospitalisation records of HIV/AIDS patients hospitalized in the medical wards of the DGH from 2007
to 2015. Four cause-of-death categories were defined: 1. Communicable conditions and AIDS-defining malignancies, 2. Chronic
non-communicable  conditions  and  non-AIDS  defining  malignancies’,  3.  Other  non-communicable  conditions  and  4.  Unknown
conditions. Logistic regression was used to determine factors associated mortality.

Results:

We analyzed 891 eligible files. The mean age was 43 (standard deviation (SD): 10) years and median length of hospital stay was 9
(interquatile  range  (IQR)4  -  15)  days.  The  overall  all-cause  mortality  was  23.5%  (95%  CI:  20.8%  -  26.4%).  The  category  -
communicable conditions and AIDS defining malignancies represented 79.9%, of deaths and this remained constant for each year
during the study period.  Tuberculosis  was the most  common specific  cause of  death (23.9%).  Patients  who had two (OR=2.35,
95%CI: 1.35 - 4.06) and more than two (OR=4.23, 95%CI: 1.62 – 11.12) opportunistic infections, a haemoglobin level less than
10g/l (OR=2.38, 95%CI: 1.58 - 3.59) had increased odds of dying.

Conclusion:

In-hospital mortality is high amongst HIV/AIDS patients at the Douala general hospital. The category - communicable conditions
and  AIDS defining  malignancies  -  is  still  the  main  underlying  cause  of  death.  We  hope  that  our  findings  will  help  to  develop
interventions aimed at reducing in-hospital mortality.
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1. BACKGROUND

Infection  with  the  Human Immune  Deficiency  Virus  (HIV)  remains  one  of  the  world’s  most  significant  public
health challenges affecting an estimated 36.7million people of whom 70% (25.6 million) are in the WHO Africa region
[1]. HIV is a leading cause of death worldwide and has claimed more than 35 million lives since its discovery over
thirty years ago [2]. In 2016, one million people died from HIV-related illnesses of which 720,000 were from Africa
[1]. In Cameroon, about 4.3% of the adult population are HIV positive [2]. At current rates there is a projected increase
from 560,000 to 726,000 people living with HIV/AIDS by 2020 [3].

The pathogenesis of HIV infection is largely attributable to the decrease in the number of CD4 cell counts [3]. As
the CD4 count falls,  the patient becomes more susceptible to opportunistic infections with increased morbidity and
mortality. Combination antiretroviral therapy (cART) suppresses the HIV viral load and improves immunological and
clinical well-being [4 - 8].With scale up in the provision of cART, HIV infection has evolved from a fatal to a chronic
disease. Hospitalization and mortality rates have dropped [9, 10]. However, in-hospital mortality still remains high in
sub-Saharan Africa (SSA) ranging from 24.2% to 44% [11]. The causes of death have drifted from HIV-related to non-
HIV-related conditions in resource rich countries [12 - 14]. In SSA, although the proportion of non-AIDS related deaths
is rising, mortality is still largely due to AIDS-related conditions especially tuberculosis and bacterial infections [15 -
23].

In Cameroon, HIV care and treatment were expected to improve as free HAART has been available since 2007. As
scale  up  is  slow,  current  care  is  still  largely  focused  on  management  of  opportunistic  infections.  Awareness  of  a
changing pattern of the disease and the causes of mortality in this setting is of importance for patient care and resource
allocation [17]. We therefore aimed at determining the trends, causes and factors associated with in-hospital mortality
of HIV infected patients from 2007 - 2015, in order to get a better picture of the changing phase of the HIV/AIDS
pandemic in this setting.

2. MATERIALS AND METHODS

2.1. Study Design and Setting

This was a retrospective hospital-based study of HIV/AIDS patients admitted to the internal medicine wards of the
Douala General Hospital (DGH) from 1st January 2007 to 31st December 2015.

The DGH is a 220-bed tertiary health institution situated in Douala, the economic capital of Cameroon which has a
catchment population of about three million inhabitants. It is home to one of the centres of excellence in HIV/AIDS
management in the region providing active care to about 2000 HIV infected individuals - the DGH accredited treatment
centre  (ATC).  The  centre  employs  a  multidisciplinary  team  approach  to  HIV/AIDS  management  consisting  of
specialists in infectious diseases, internal medicine, neurology, chest medicine, as well as psychologists, pharmacists,
primary care physicians, nurses and social workers [24]. The internal medicine wards (comprising all subspecialties)
has a total capacity of 60 beds and an average influx of 250 patients monthly.

Management of patients with HIV is in accordance with the National Aids Control Committee guidelines which
were adapted from the WHO treatment guidelines [25].

The HIV status  of  patients  admitted to  the hospital  may be known if  they were followed up in  the DGH-ATC.
Otherwise an HIV test is requested following clinical considerations after counselling. HIV diagnosis in this institution
is made according to Cameroon National AIDS Control Committee guidelines by antibody detection on two successive
samples using a third generation ELISA test BIOREX (Biorex Diagnostics Limited, Antrim, United Kingdom). If both
are positive, a third sample is collected and tested using Genie III HIV-1/HIV-2 Assay (Bio-Rad Diagnostics, Marnes la
Coquette,  France)  to  specify  either  HIV 1  or  HIV 2.  A patient  is  declared  positive  for  HIV if  these  three  tests  are
positive. In case of any discordance, testing is done with Western blot (New LAV blot, Diagnostics, Pasteur, Marnes la
Coquette, France).

In accordance with the National Aids Control Committee guidelines, patients with CD4+ T cell counts ˂ 500cells/µl
were commenced on ART. This cut off was upgraded in accordance with the WHO guidelines of 2013. The initial cut
offs  were  <200cells/mm3 from 2006-2009,  <350cells/mm3 from 2010-2013,  <500cells/mm3 from 2013-2015,  and
“treatment  for  all”  in  2016.  The  hospital  pharmacy  dispenses  ART  and  some  prophylactic  drugs  as  indicated,  for
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opportunistic infections at no cost to the patients. Patient’s prescriptions are renewed monthly following a physicians’
visit.

2.2. Study Population and Data Collection

All medical files of HIV/AIDS patients hospitalized in the medical wards of the DGH during the study period were
extracted. Excluded were files with insufficient data especially unrecorded death dates.

A structured, pretested data collection form was used to obtain information from patient files. HIV/AIDS patients
were identified through the medical department’s in-patient registry. The medical records of these patients were then
retrieved from the archives. Medical case files, nursing notes and discharge summaries were reviewed and relevant data
obtained from eligible participants. Omitted data such as the most recent CD4 cell count and full blood count were
traced from the participant’s out-patient medical record or from the laboratory registers when available (especially for
those followed up in the DGH-ATC). Information retrieved were: Socio-demographic (gender, age, residence, marital
status, employment status), clinical data (diagnosis at discharge or death, antiretroviral treatment regimens), laboratory
(Haemoglobin level, CD4 cell count) and outcome of the patient (death, causes of death, discharge).

2.3. In-hospital Diagnosis

The criteria used to identify the main infectious disease/events were as described in the manual for prevention and
management of  HIV in Cameroon [25].  These were particularly for:  tuberculosis,  community acquired pneumonia,
cerebral  toxoplasmosis,  candidiasis,  pneumocystis  pneumonia,  cryptococcal  meningitis,  sepsis,  chronic  diarrhoea,
Kaposi’s sarcoma, and lymphoma.

2.4. Assigning the Causes of Death

The cause of death was defined as the main condition that initiated the sequence of morbid events leading directly to
death [26]. Two study team members (FM, MN) reviewed the participants’ medical records of death and independently
determined the most likely cause of death. Concordance was then established. All cases were discussed and confirmed
by internists and infectious disease specialists (HNL, HBM, MSD, YNM) before a final cause of death was assigned.
This process was done even for those who had a cause of death noted in their files.

The causes of death in this study were then classified under four main categories namely; 1. Communicable diseases
and AIDS-defining cancers: The primary cause of death was from one of the AIDs defining illnesses in HIV positive
individuals at any immunological stage. The sub-category, ‘’other communicable conditions’’, was used for other non-
AIDs defining infections in other organ systems not specifically mentioned in the previous group. When no specific
cause of death could be assigned, but the cause of death was considered to be related to a communicable disease, for
example because of the presence of fever, the term “communicable disease unspecified” was used. 2. Chronic non-
communicable diseases/non-AIDS malignancies: Which included non-AIDS defining malignancies and chronic medical
conditions (cardiovascular,  digestive,  renal  disease etc,)  3.  Other  non- communicable diseases,  where we included:
acute renal failure, pulmonary embolism, etc.) 4. Unknown Category was assigned when no distinction could be made
between a communicable or non-communicable cause of death.

The cause of death assigned to each adult patient was based on a listing of predefined causes of death, which was
derived from the global burden of disease [17, 27, 28].

2.5. Ethical Considerations

Data collected was used solely for the purpose of this research. Confidentiality was respected as codes were used
instead  of  participants’  names  and  only  members  of  the  research  team  had  access  to  participants’  information.
Authorization to  carry  out  this  study was  obtained from the  Faculty  of  Health  Sciences  of  the  University  of  Buea.
Ethical  approval  was  obtained  from  the  Institutional  Review  Board  of  the  Faculty  Medicine  and  Pharmaceutical
Sciences  of  the  University  of  Douala  (IEC-UD/474/02/2016/T).  Administrative  approval  was  obtained  from  the
Director  of  the  Douala  General  Hospital.

2.6. Statistics

The outcome of this study was mortality amongst hospitalised HIV/AIDS patients over time. Results were presented
as count (percent), as mean (standard deviation) or as median (interquartile range) where appropriate. The chi2 test was
used to test association between the outcome and explanatory variables as well as for trends. For analytical purposes,
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we further categorized variables with using clinical cut-offs and those with no a priori categorisation or clinical cut-off
values  were  grouped  in  tertiles.  We  also  regrouped  calendar  time  in  3  years  intervals  to  reduce  the  number  of
parameters to be analysed. To assess factors associated to hospital mortality, we used univariate logistic regression
reporting Odd Ratios (OR) and their 95% Confident Intervals (CIs) and for this analysis, we used only variables that
had at most 20% of missing values. We finally used all factors that showed at least a weak evidence of association (p
value  <  0.10)  with  the  outcome  alongside  age,  to  build  an  exploratory  multivariate  logistic  regression  model
(introducing  all  the  variables  in  the  same  model).  Results  were  analysed  using  STATA  13,  and  the  threshold  for
significance was set at the level of 5%.

3. RESULTS

We identified 1081 HIV/AIDS patients  from the in-patient  register.  Of these,  916 files  were retrieved from the
archives. A further 25 files were excluded because there was no recorded date of death or limited data. Included for
analysis in this study were 891 files.

Characteristics of the study population: Baseline characteristics of the population are depicted in Table 1. Mean age
was 43 (SD: 10) years. The proportions of men and women were 51.6% and 48.4%, respectively. Median (IQR) length
of hospital stay was 9 (4 - 15) days. The highest number of admissions - 373 (41.8%) was observed between 2013 and
2015. On admission, 38.5% of the patients were on cART. Median (IQR) CD4 cell count was 92 (32 - 218) cells/mm3.
Out of the 659 patients who had information on CD4 cell count, 72.2% had values lower than 200cells/mm3.  Mean
hemoglobin was 9.17 ± 3.61g/dl. Seventy five percent of the patients had at least one opportunistic infection at the time
of admission.

Table 1. Baseline characteristics of the study population.

Characteristics n (%) Characteristics n (%)
Mean age, N=891 43(±10) Median hospital stay, N=877 9(4-15)
Gender, N=891 Marital status, N=852 -

Male 460(51.6) Single 283(33.2)
Female 431(48.4) Married 505(59.3)

Calendar Year, N=891 Divorced 11(1.3)
2007-2009 210(23.6) Widowed 53(6.2)
2010-2012 308(34.6) Employment, N=877
2013-2015 373(41.8) Active service 642(73.2)

Residence, N=855 Unemployed 194(22.1)
Urban 817(95.6) Retired 41(4.7)
Rural 38(4.4)

HAART on admission, N=864 Opportunistic infections, N=891 -
No 531(61.5) None 215(24.1)
Yes 333(38.5) 1 infection 474(53.2)

Haemoglobin, N=785 2 infections 175(19.6)
<10g/l 494(62.9) >2 infections 27(3.1)
≥10g/l 291(37.1) - -

CD4, N=659 - -
<200 cells/mm3 476(72.2) - -

200-349 cells/mm3 102(15.5) - -
≥300 cells/mm3 81(12.3) - -

Results are presented as count (percentage) or otherwise stated.

In-hospital mortality: Overall, all-cause mortality between 2007 and 2015 was 23.5% (95% CI: 20.8% - 26.4%).
The highest proportion of mortality, 35.3% (18/51) was in 2007 and this decreased to 17.3% (18/104) in 2011 before
rising  again  to  31.1%  (37/119)  in  2014.  In  2015,  the  year  with  the  highest  number  of  admissions  for  HIV/AIDS,
mortality  dropped  to  19.2%  (30/156)  (Fig.  1).  However,  there  was  no  statistical  evidence  supporting  a  significant
change in trends (P=0.31). Out of the 209 patients who died in hospitalisation between the years 2007 and 2015, the
main cause of death was attributed to the category - communicable conditions and AIDS defining malignancies (79.9%
= 167/209), followed by chronic non- communicable conditions and non-AIDS defining malignancies (8.1%), unknown
cause (7.7%), and finally by other non-communicable conditions (4.3%). Throughout the study period, communicable
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conditions/AIDS defining malignancies were year by year, the most common category causing death (Fig. 2).

Fig. (1). Proportions of deaths by year of hospitalization between 2007 and 2015.

Fig. (2). Proportions of causes of death as per disease category by year of hospitalization between 2007 and 2015.
Legend: A=communicable conditions and AIDS defining malignancies, B=chronic non-communicable conditions and non-AIDS
defining malignancies, C=other non-communicable conditions, D=unknown.

3.1. Cause Specific In-hospital Mortality

Tuberculosis was the most prevalent cause of death overall (23.9% = 50/209). This was closely followed up by
Central Nervous System disease at 23.4% (49/209) - cerebral toxoplasmosis (21 cases), cryptococcal meningitis [16],
and other meningitis [12]. The most common AIDS defining cancer was Kaposi’s sarcoma at 5.3% (11 cases) (Table 2).
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Table 2. Cause specific deaths by category during the study period (N=209).

-    Total n (%) Disease category    Total n (%)

Communicable/AIDS defining malignancies 167 (79.9) Chronic NC/non-AIDS
Malignancy   17 (8.1)

Tuberculosis 50(23.9) Non-AIDS-defining malignancies   6(2.9)
Community acquired Pneumonia    6(2.8) Cardiovascular diseases   1(0.5)

Pneumocystis pneumonia    14(6.7) Gastrointestinal/Hepatic diseases   5(2.4)
Diarrhoeal disease*    9(4.3) Chronic Kidney disease   5(2.4)

Cryptococcal meningitis    16(7.7) Other non-communicable 9(4.3)
Cerebral Toxoplasmosis    21(10) Pulmonary embolism   2(1)

Other Meningitis    12(5.7) Acute renal failure   2(1)
Kaposi’s sarcoma    11(5.3) Other unspecified   5(2.4)

Non-Hodgkin’s Lymphoma    3(1.4) Unknown   16(7.7)
Other AIDS defining**

Malignancies    1(0.50) - -

Other communicable conditions    16(7.7) - -
Communicable unspecified    8(3.8) TOTAL 209(100)

*Chronic diarrhoea, amoebic dysentery**Invasive cervical cancer Cardiovascular disease: Congestive heart failure

In  the  chronic  non-communicable  and non-aids  malignancy category were:  Gastrointestinal/hepatic  disease  and
chronic kidney disease at five cases each and non-aids malignancies, six cases.

Factors  associated  with  mortality:  In  univariate  analysis,  calendar  time,  lengths  of  hospital  stay,  the  number  of
opportunistic infections and a haemoglobin <10g/l were associated with mortality. When all these factors were included
alongside age tertiles in multivariate analysis, patients aged 48 and above had higher odds of dying compared to those
who were younger (OR=1.58, 95%CI: 1.00 - 2.49). Patients hospitalised in 2010-2012 and in 2013-2015 had reduced
odds of dying compared to those hospitalised in 2007-2009 (OR=0.53, 95%CI: 0.33 - 0.87 and OR=0.57, 95%CI: 0.36 -
0.90 respectively). Similarly, those who stayed in admission for 6-12 days and for more than 12 days had a significant
reduction in the odds of dying compared to those who stayed for less than 6 days (OR=0.20, 95%CI: 0.12 - 0.32 and
OR=0.24, 95%CI: 0.15 - 0.37 respectively). Patients with two and more than two opportunistic infections had increased
odds of dying compared to those with no opportunistic infection (OR=2.35, 95%CI: 1.35 - 4.06 and OR=4.23, 95%CI:
1.62 - 11.12 respectively). Finally, patients with a haemoglobin < 10g/l had increased odds of dying compared to those
with higher levels (OR=2.38, 95%CI: 1.58 - 3.59) (Table 3).

Table 3. Factors associated with mortality.

Factors Total AliveN (%) Deceased N (%) OR (95% CI) P value aOR (95% CI) P value
Age, years - - - - - - -

<37 301 235(78.1) 66(21.9) Ref - Ref -
37-48 309 237(76.7) 72(23.3) 1.08(0.74 – 1.58) 0.64 1.05(0.67 – 1.65) 0.10
>48 281 210(74.7) 71(25.3) 1.20(0.82 – 1.77) - 1.58(1.00 – 2.49) -
Sex - - - - - - -
Men 460 347(75.4) 113(24.6) Ref - - -

Women 431 335(77.7) 96(22.3) 0.87(0.64 – 1.20) 0.42 - -
Calendar year - - - - - - -

2007-2009 210 150(71.4) 60(28.6) Ref - Ref -
2010-2012 308 249(80.8) 59(19.2) 0.59(0.39 – 0.89) 0.04 0.53(0.33 – 0.87) 0.02
2013-2015 373 283(75.9) 90(24.1) 0.79(0.54 – 1.17) - 0.57(0.36 – 0.90) -

Hospital stay, days - - - - - - -
<6 322 205(63.7) 117(36.3) Ref - Ref -

6-12 269 238(88.5) 31(11.5) 0.22(0.14 – 0.36) <0.0001 0.20(0.12 – 0.32) <0.0001
>12 286 238(83.2) 48(16.8) 0.35(0.24 – 0.52) - 0.24(0.15 – 0.37) -

Residence - - - - - - -
Urban 817 626(76.6) 191(23.4) Ref - - -
Rural 38 28(73.7) 10(26.3) 1.17(0.56 – 2.45) 0.68 - -

Marital status - - - - - - -
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Factors Total AliveN (%) Deceased N (%) OR (95% CI) P value aOR (95% CI) P value
Married 505 385(76.2) 120(23.8) Ref - - -

Alone (single, widowed, divorced) 347 267(76.9) 80(23.1) 0.96(0.70 – 1.33) 0.81 - -
Employment - - - - - -

Active 642 493(76.8) 149(23.2) Ref - - -
Unemployed 194 145(74.7) 49(25.3) 1.12(0.77 – 1.62) 0.81 - -

Retired 41 32(78.1) 9(21.9) 0.93(0.43 – 2.00) - - -
ARV - - - - - - -
Yes 531 416(78.3) 115(21.7) Ref - - -
No 333 247(74.2) 86(25.8) 1.26(0.91 – 1.74) 0.16 - -

CD4, cells/mm3 - - - - - - -
<200 476 368(77.3) 108(22.7) Ref - - -

200-349 102 84(82.4) 18(17.6) 0.73(0.42 – 1.7) 0.12 - -
>350 81 70(86.4) 11(13.6) 0.54(0.27 – 1.05) - - -

Opportunistic infections - - - - - - -
None 215 164(76.3) 51(23.7) Ref - Ref -

1 474 382(80.6) 92(19.4) 0.77(0.52 – 1.14) - 0.96(0.60 – 1.54) -
2 175 120(68.6) 55(31.4) 1.47(0.94 – 2.31) 0.002 2.35(1.36 – 4.08) 0.0001

>2 27 16(59.3) 11(40.7) 2.21(0.96 – 5.11) - 4.25(1.62 – 11.14) -
Haemoglobin, g/l - - - - - - -

≥10 291 247(84.9) 44(15.1) Ref - Ref -
<10 494 362(73.3) 132(26.7) 2.05(1.40 – 3.00) <0.0001 2.38(1.58 – 3.59) <0.0001

4. DISCUSSION

We aimed at determining the trends, causes and factors associated with in-hospital mortality in HIV/AIDS patients
in the Douala General Hospital. The overall all- cause mortality rate during the study period was 23.6%. The category -
communicable diseases and AIDS defining malignancies was the leading cause of mortality. Tuberculosis was the most
common specific cause of mortality (24.3%). Factors associated with in-hospital mortality were; length of hospital stay,
number of opportunistic infections, and severity of anaemia.

In this setting, valid data on vital statistics such as mortality rates are scarce due to inefficient systems for national
registration of events. Most studies which describe mortality patterns still rely mainly on hospital data [29]. These are
prone to selection bias as patients admitted to the hospital may not be representative of all patients in the community
and may not also be a true reflection of causes of deaths in the general population. They can nevertheless still give an
insight  into  the  burden  of  a  particular  disease  at  a  specified  period  in  time.  Despite  these  limitations,  in-hospital
mortality can be an important indicator of a public health system’s response to the HIV epidemic thereby contributing
to public health policy [30 - 32]

The overall  all-cause mortality  of  23.6% was lower than found in similar  studies  in  SSA as in  Nigeria,  Ghana,
Namibia and Senegal where it ranged from 31 to 38% [18 - 20, 22, 33] and 37.4% in Libya [34]. In a systematic review
and meta-analysis, worldwide, in-hospital mortality among HIV-positive adults was 20% overall, but highest in the
Africa region with 31% [23]. In two previous studies in Cameroon, in 2009 [35] and 2013 [36] mortality was 28.5% and
16.3% respectively. Their methodology was different. Both were retrospective cohorts, all patients were on cART, and
followed up in the treatment centre as out-patients. High in-patient mortality calls for improvements in patient services
through improved diagnosis and management, especially as the major causes of deaths are communicable conditions.
Most often, diagnosis of these conditions is clinical and patients treated empirically [37]. The high death rates due to
treatable  and  preventable  AIDS  associated  conditions  suggest  that  appropriate  interventions  focused  on  early  HIV
diagnosis with initiation of effective cART (less than 40% of our study population were on cART) and prophylaxis
against OI, could avert a majority of deaths in our population [38].

There seemed to be two phases in the trends in mortality from our study which should be interpreted with caution
because there was no significant change in trend. In the first phase from 2007 to 2011, we observed a downward trend.
Combination  ART  was  introduced  free  of  charge  in  2007  with  awareness  campaigns  and  increased  scale  up  of
treatment.  The  overall  mortality  decreased  from 38% to  18%.  This  decline  in  mortality  as  was  expected  has  been
corroborated in other studies in SSA [17, 39]and also in resource rich countries where this is the usual trend [40 - 42].

(Table 3) contd.....
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We found an unexpected but sustained rise in mortality in the years 2012 to 2014. The potential reasons for this need to
be  evaluated.  There  is  supposed  to  be  improved  access  to  care  and  thus  better  mortality  indicators  are  expected.
Considerations could include late presentation to HIV care, individual patient factors and low HAART uptake [43, 44].
This analysis was beyond the scope of this work. However, any rise in mortality is worrisome as it could degenerate to
an  eventual  failure  of  this  public  health  program.  The  drop  in  mortality  in  2015  was  therefore  welcomed  but
unfortunately  we  did  not  study  the  reasons  for  this,  while  hoping  it  remains  sustained.

The distribution of causes of deaths in different studies may not be directly comparable due to different patient
characteristics such as gender, age- groups, socio-economic status and geographical region [23, 45]. The presence of
over 70% of patients presenting with CD4 counts below 200, 75% presenting with opportunistic infections and only
38% on HAART can explain why the ‘’communicable conditions and AIDS defining malignancy category”” was still
predominant. Unfortunately, the causes of death in this supposedly cART era in Cameroon, was similar to the pre and
early cART era in Canada where overall 85% of all deaths were attributable to AIDS related conditions. Still in this
study, there was a steady decline over the years to 67% six years later [46].

Of the specific causes of death, our findings of Tuberculosis to be the most common cause of death (one in four
deaths) was similar to other SSA studies [17, 19 - 21, 23]. Tuberculosis is endemic in this setting and HIV infection is
the strongest risk factor for developing tuberculosis which has fuelled its resurgence [38, 47]. HIV associated Central
Nervous  System  disease  (including  mainly  cryptococcal  meningitis,  toxoplasma  encephalitis  and  other  meningitis
syndromes) being present in 23.4% of our study population was a close second behind TB. This increased prevalence
and the high mortality associated with it had previously been reported in this setting [48] where 1 in 2 patients admitted
died. Again, late presentation to HIV, lack of diagnostic and efficient management may all be associated with mortality.

The presence of OI and severe anaemia was independently associated with mortality. These have been previously
described [16, 35, 36]. This probably reflects the advanced clinical stages at which patients present for care, mortality
being highest among patients with severe immune-depression. Also, high mortality has been shown to be associated
with multiple diagnosis. Multiple diagnosis predicts a poor outcome in HIV/AIDS and should be recognised early so
that additional care and support of these individuals should be provided on admission [37].

5. LIMITATIONS

This was a retrospective review of patient records and thus prone to missing data. We did not have any rationale to
apply multiple imputation techniques to estimate missing values, because the files were not conceived to answer our
questions; thus, we considered that values were missing completely at random. Another cause of missing data could be
due to the outcome of the patients as those who died early may have had less data. Despite the missing values, we still
had a relatively big sample size to answer the addressed questions, even though some important variables were not
considered for the analysis of predictors of mortality because almost half of the data on some variables were missing.
Interpreting the trend in mortality over time must be treated with caution as there was the susceptibility of change of
practice. For example, management guidelines for HIV changed over time during the study period. Ascertaining the
underlying cause of death remained a very big challenge in this study because death certificates are not standard and
most of the times may not be accurately filled. The underlying cause of death for most patients was ascertained years
after the event had occurred as this information was not found in some of the files. The method used could be subject to
misclassification bias. The Douala general hospital being a referral hospital, its hospitalised patients might be different
from  those  from  other  hospitals  and  those  in  the  general  population,  making  the  generalisation  of  our  findings
questionable. In spite of these limitations, we succeeded to show a clear picture of a relatively high mortality amongst
hospitalised HIV/AIDS patients over time.

CONCLUSION

The overall all-cause mortality of hospitalized HIV/AIDS patients in the DGH was high as almost one in every four
patients died. Generally, mortality decreased over time from 2007 as was consistent with other studies although there
was a rise in the period 2012-2014 which needs to be further studied. The most common all-cause mortality was in the
category  “Communicable  diseases  and  AIDS  defining  malignancy”  of  which  tuberculosis  was  the  most  common
specific cause of death. Factors shown to be associated with mortality were age, the year of hospitalisation, length of
hospital stay, number of opportunistic infections, and anaemia. We hope that our findings will help to guide health
policies aimed at reducing in-hospital mortality in HIV/AIDS.



170   The Open AIDS Journal, 2018, Volume 12 Luma et al.

LIST OF ABBREVIATIONS

AIDS = Acquired Immune Deficiency Syndrome;

AOR = adjusted Odds Ratio;

cART = combination Antiretroviral Therapy;

CI = Confidence Interval;

HIV = Human Immunodeficiency Virus;

ATC = Accredited Treatment Centre,

IQR = Interquartile Range;

OR = Odds Ratio;

WHO = World Health Organization;

DGH = Douala General Hospital;

OI = Opportunistic Infection;

SSA = Sub-Saharan Africa.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

Ethical approval was obtained from the Institutional Review Board of the Faculty Medicine and Pharmaceutical
Sciences  of  the  University  of  Douala  (IEC-UD/474/02/2016/T).  Administrative  approval  was  obtained  from  the
Director  of  the  Douala  General  Hospital.

HUMAN AND ANIMAL RIGHTS

No animals were used. All the reported experiments on human were in accordance with the National Aids Control
Committee guidelines which were adapted from the WHO treatment guidelines.

CONSENT FOR PUBLICATION

Written and informed consent was obtained for the study.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or otherwise.

ACKNOWLEDGEMENTS

The study team would like to thank the DGH ATC members and staff of the medical wards for their support in
facilitating this study.

REFERENCES

[1] UNAIDS 2017. Available from: http:/ /www.aidsdatahub.org/ sites/default/ files/ publication/ UNAIDS_Global_ AIDS_Update_ 2017_Data
_book_2017 _en.pdf.

[2] WHO. Summary of the global HIV epidemic 2016. Available from: http://www.who.int/hiv/data/epi_core_2016.png

[3] WHO.  World  Health  Organization  WHO  case  definitions  of  HIV  for  surveillance  and  revised  clinical  staging  and  immunological
classification of HIV-related disease in adults and children 2007. Geneva 2007.

[4] Stebbing J, Bower M, Mandalia S, Nelson M, Gazzard B. Highly Active Anti-Retroviral Therapy (HAART)-induced maintenance of adaptive
but not innate immune parameters is associated with protection from HIV-induced mortality. Clin Exp Immunol 2006; 145(2): 271-6.
[http://dx.doi.org/10.1111/j.1365-2249.2006.03147.x] [PMID: 16879246]

[5] Brechtl JR, Breitbart W, Galietta M, Krivo S, Rosenfeld B. The use of Highly Active Anti-Retroviral Therapy (HAART) in patients with
advanced HIV infection: Impact on medical, palliative care, and quality of life outcomes. J Pain Symptom Manage 2001; 21(1): 41-51.
[http://dx.doi.org/10.1016/S0885-3924(00)00245-1] [PMID: 11223313]

http://www.aidsdatahub.org/sites/default/files/publication/UNAIDS_Global_AIDS_Update_2017_Data_book_2017_en.pdf
http://www.aidsdatahub.org/sites/default/files/publication/UNAIDS_Global_AIDS_Update_2017_Data_book_2017_en.pdf
http://www.who.int/hiv/data/epi_core_2016.png
http://dx.doi.org/10.1111/j.1365-2249.2006.03147.x
http://www.ncbi.nlm.nih.gov/pubmed/16879246
http://dx.doi.org/10.1016/S0885-3924(00)00245-1
http://www.ncbi.nlm.nih.gov/pubmed/11223313


Mortality in Hospitalised HIV/AIDS Patients The Open AIDS Journal, 2018, Volume 12   171

[6] Hunt PW, Deeks SG, Rodriguez B, et al. Continued CD4 cell count increases in HIV-infected adults experiencing 4 years of viral suppression
on antiretroviral therapy. AIDS 2003; 17(13): 1907-15.
[http://dx.doi.org/10.1097/00002030-200309050-00009] [PMID: 12960823]

[7] Smith CJ, Sabin CA, Lampe FC, et al. The potential for CD4 cell increases in HIV-positive individuals who control viraemia with highly
active antiretroviral therapy. AIDS 2003; 17(7): 963-9.
[http://dx.doi.org/10.1097/00002030-200305020-00004] [PMID: 12700445]

[8] Spacek LA, Shihab HM, Kamya MR, et al. Response to antiretroviral therapy in HIV-infected patients attending a public, urban clinic in
Kampala, Uganda. Clin Infect Dis 2006; 42(2): 252-9.
[http://dx.doi.org/10.1086/499044] [PMID: 16355337]

[9] Krentz  HB,  Dean  S,  Gill  MJ.  Longitudinal  assessment  (1995-2003)  of  hospitalizations  of  HIV-infected  patients  within  a  geographical
population in Canada. HIV Med 2006; 7(7): 457-66.
[http://dx.doi.org/10.1111/j.1468-1293.2006.00408.x] [PMID: 16925732]

[10] Mocroft A, Vella S, Benfield TL, et al. Changing patterns of mortality across Europe in patients infected with HIV-1. EuroSIDA Study
Group. Lancet 1998; 352(9142): 1725-30.
[http://dx.doi.org/10.1016/S0140-6736(98)03201-2] [PMID: 9848347]

[11] Wajanga BM, Webster LE, Peck RN, et al. Inpatient mortality of HIV-infected adults in sub-Saharan Africa and possible interventions: A
mixed methods review. BMC Health Serv Res 2014; 14: 627.
[http://dx.doi.org/10.1186/s12913-014-0627-9] [PMID: 25465206]

[12] Domingues CS, Waldman EA. Causes of death among people living with AIDS in the pre- and post-HAART Eras in the city of São Paulo,
Brazil. PLoS One 2014; 9(12): e114661.
[http://dx.doi.org/10.1371/journal.pone.0114661] [PMID: 25500837]

[13] Mayor AM, Gomez MA, Rios-Oliveras E, Hunter-Mellado RF. Mortality trends of HIV-infected patients after the introduction of highly
active antiretroviral therapy: Analysis of a cohort of 3,322 HIV-infected persons Ethnicity and disease 2005; 15(4 Suppl 5): 57-62.

[14] Lifson AR, Belloso WH, Carey C, et al. Determination of the underlying cause of death in three multicenter international HIV clinical trials.
HIV Clin Trials 2008; 9(3): 177-85.
[http://dx.doi.org/10.1310/hct0903-177] [PMID: 18547904]

[15] Eguzo KN, Lawal AK, Eseigbe CE, Umezurike CC. Determinants of mortality among adult HIV-infected patients on antiretroviral therapy in
a rural hospital in Southeastern Nigeria: A 5-year cohort study. Aids Res Treat 2014; 2014: 867827.
[http://dx.doi.org/10.1155/2014/867827] [PMID: 25165579]

[16] Mengesha S, Belayihun B, Kumie A. Predictors of survival in HIV-infected patient after initiation of haart in zewditu memorial hospital,
Addis Ababa, Ethiopia. Int Sch Res Notices 2014; 2014: 250913.
[http://dx.doi.org/10.1155/2014/250913] [PMID: 27351014]

[17] Cox JA, Kiggundu D, Elpert L, Meintjes G, Colebunders R, Alamo S. Temporal trends in death causes in adults attending an urban HIV clinic
in Uganda: A retrospective chart review. BMJ Open 2016; 6(1): e008718.
[http://dx.doi.org/10.1136/bmjopen-2015-008718] [PMID: 26739722]

[18] Lewden  C,  Drabo  YJ,  Zannou  DM,  et  al.  Disease  patterns  and  causes  of  death  of  hospitalized  HIV-positive  adults  in  West  Africa:  A
multicountry survey in the antiretroviral treatment era. J Int AIDS Soc 2014; 17: 18797.
[http://dx.doi.org/10.7448/IAS.17.1.18797] [PMID: 24713375]

[19] Ogoina D, Obiako RO, Muktar HM, et al. Morbidity and mortality patterns of hospitalised adult HIV/aids patients in the era of highly active
antiretroviral therapy: A 4-year retrospective review from Zaria, Northern Nigeria. Aids Res Treat 2012; 2012: 940580.
[http://dx.doi.org/10.1155/2012/940580] [PMID: 23019521]

[20] Sani MU, Mohammed AZ, Adamu B, Yusuf SM, Samaila AA, Borodo MM. AIDS mortality in a tertiary health institution: A four-year
review. J Natl Med Assoc 2006; 98(6): 862-6.
[PMID: 16775907]

[21] Lartey M, Asante-Quashie A, Essel A, Kenu E, Ganu V, Neequaye A. Causes of death in hospitalized hiv patients in the early anti-retroviral
therapy era. Ghana Med J 2015; 49(1): 7-11.
[http://dx.doi.org/10.4314/gmj.v49i1.2] [PMID: 26339078]

[22] Mgori NK, Mash R. HIV and/or AIDS-related deaths and modifiable risk factors: A descriptive study of medical admissions at Oshakati
Intermediate Hospital in Northern Namibia. African J Primary Healthcare Fam Med 2015; 7(1)

[23] Ford N, Shubber Z, Meintjes G, et al. Causes of hospital admission among people living with HIV worldwide: A systematic review and meta-
analysis. Lancet HIV 2015; 2(10): e438-44.
[http://dx.doi.org/10.1016/S2352-3018(15)00137-X] [PMID: 26423651]

[24] Luma HN, Eloumou SA, Fualefeh-Morfaw EA, et al.  Anorectal pathology amongst HIV infected patients attending the Douala General
Hospital: A cross-sectional study. Int J STD AIDS 2017; 28(4): 389-96.
[http://dx.doi.org/10.1177/0956462416650817] [PMID: 27178068]

[25] Health MoP. Directives Nationales de prevention et de Prise en Charge de VIH au Cameroon. Yaounde 2014.

http://dx.doi.org/10.1097/00002030-200309050-00009
http://www.ncbi.nlm.nih.gov/pubmed/12960823
http://dx.doi.org/10.1097/00002030-200305020-00004
http://www.ncbi.nlm.nih.gov/pubmed/12700445
http://dx.doi.org/10.1086/499044
http://www.ncbi.nlm.nih.gov/pubmed/16355337
http://dx.doi.org/10.1111/j.1468-1293.2006.00408.x
http://www.ncbi.nlm.nih.gov/pubmed/16925732
http://dx.doi.org/10.1016/S0140-6736(98)03201-2
http://www.ncbi.nlm.nih.gov/pubmed/9848347
http://dx.doi.org/10.1186/s12913-014-0627-9
http://www.ncbi.nlm.nih.gov/pubmed/25465206
http://dx.doi.org/10.1371/journal.pone.0114661
http://www.ncbi.nlm.nih.gov/pubmed/25500837
http://dx.doi.org/10.1310/hct0903-177
http://www.ncbi.nlm.nih.gov/pubmed/18547904
http://dx.doi.org/10.1155/2014/867827
http://www.ncbi.nlm.nih.gov/pubmed/25165579
http://dx.doi.org/10.1155/2014/250913
http://www.ncbi.nlm.nih.gov/pubmed/27351014
http://dx.doi.org/10.1136/bmjopen-2015-008718
http://www.ncbi.nlm.nih.gov/pubmed/26739722
http://dx.doi.org/10.7448/IAS.17.1.18797
http://www.ncbi.nlm.nih.gov/pubmed/24713375
http://dx.doi.org/10.1155/2012/940580
http://www.ncbi.nlm.nih.gov/pubmed/23019521
http://www.ncbi.nlm.nih.gov/pubmed/16775907
http://dx.doi.org/10.4314/gmj.v49i1.2
http://www.ncbi.nlm.nih.gov/pubmed/26339078
http://dx.doi.org/10.1016/S2352-3018(15)00137-X
http://www.ncbi.nlm.nih.gov/pubmed/26423651
http://dx.doi.org/10.1177/0956462416650817
http://www.ncbi.nlm.nih.gov/pubmed/27178068


172   The Open AIDS Journal, 2018, Volume 12 Luma et al.

[26] WHO. International statistical classification of diseases and related health problems - 10th revision. Geneva: World Health Organization 2011,
Reprinted in 2015 2015.

[27] Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: A
systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012; 380(9859): 2095-128.
[http://dx.doi.org/10.1016/S0140-6736(12)61728-0] [PMID: 23245604]

[28] Organization. WH. The global burden of disease: 2004 update. WHO 2008 Geneva 2008.

[29] Misganaw A, Mariam DH, Araya T, Ayele K. Patterns of mortality in public and private hospitals of Addis Ababa, Ethiopia. BMC Public
Health 2012; 12: 1007.
[http://dx.doi.org/10.1186/1471-2458-12-1007] [PMID: 23167315]

[30] Govender K, Suleman F, Moodley Y. Clinical risk factors for in-hospital mortality in older adults with HIV infection: Findings from a South
African hospital administrative dataset. Pan Afr Med J 2017; 26: 126.
[PMID: 28533849]

[31] Tadros A, Shaver E, Davis SM, Davidov DM. Hospitalizations of older patients with human immunodeficiency virus in the United States. J
Emerg Med 2012; 43(6): 1138-44.
[http://dx.doi.org/10.1016/j.jemermed.2012.02.028] [PMID: 22541875]

[32] Kevany S, Meintjes G, Rebe K, Maartens G, Cleary S. Clinical and financial burdens of secondary level care in a public sector antiretroviral
roll-out setting (G. F. Jooste Hospital). South African medical journal = Suid-Afrikaanse tydskrif vir geneeskunde 2009; 99(5): 320-5.

[33] Agaba PA, Digin E, Makai R, et al. Clinical characteristics and predictors of mortality in hospitalized HIV-infected Nigerians. J Infect Dev
Ctries 2011; 5(5): 377-82.
[http://dx.doi.org/10.3855/jidc.1096] [PMID: 21628815]

[34] Shalaka NS, Garred NA, Zeglam HT, et al. Clinical profile and factors associated with mortality in hospitalized patients with HIV/AIDS: A
retrospective analysis from Tripoli Medical Centre, Libya, 2013. Eastern Mediterranean health journal = La revue de sante de la Mediterranee
orientale = al-Majallah al-sihhiyah li-sharq al-mutawassit 2015; 21(9): 635-46.

[35] Sieleunou I, Souleymanou M, Schönenberger AM, Menten J, Boelaert M. Determinants of survival in AIDS patients on antiretroviral therapy
in a rural centre in the Far-North Province, Cameroon. Trop Med Int Health 2009; 14(1): 36-43.
[http://dx.doi.org/10.1111/j.1365-3156.2008.02183.x] [PMID: 19017309]

[36] Poka-Mayap  V,  Pefura-Yone  EW,  Kengne  AP,  Kuaban  C.  Mortality  and  its  determinants  among  patients  infected  with  HIV-1  on
antiretroviral therapy in a referral centre in Yaounde, Cameroon: A retrospective cohort study. BMJ Open 2013; 3(7): e003210.
[http://dx.doi.org/10.1136/bmjopen-2013-003210] [PMID: 23852140]

[37] Akinkuotu A, Roemer E, Richardson A, et al. In-hospital mortality rates and HIV: A medical ward review, Lilongwe, Malawi. Int J STD
AIDS 2011; 22(8): 465-70.
[http://dx.doi.org/10.1258/ijsa.2011.011021] [PMID: 21795420]

[38] Saavedra A, Campinha-Bacote N, Hajjar M, et al. Causes of death and factors associated with early mortality of HIV-infected adults admitted
to Korle-Bu Teaching Hospital. Pan Afr Med J 2017; 27: 48.
[http://dx.doi.org/10.11604/pamj.2017.27.48.8917] [PMID: 28819470]

[39] Reniers  G,  Slaymaker  E,  Nakiyingi-Miiro  J,  et  al.  Mortality  trends  in  the  era  of  antiretroviral  therapy:  Evidence  from the  Network  for
Analysing Longitudinal Population based HIV/AIDS data on Africa (ALPHA). AIDS 2014; 28(Suppl. 4): S533-42.
[http://dx.doi.org/10.1097/QAD.0000000000000496] [PMID: 25406756]

[40] Smith CJ, Ryom L, Weber R, et al. Trends in underlying causes of death in people with HIV from 1999 to 2011 (D:A:D): A multicohort
collaboration. Lancet 2014; 384(9939): 241-8.
[http://dx.doi.org/10.1016/S0140-6736(14)60604-8] [PMID: 25042234]

[41] Crum NF, Riffenburgh RH, Wegner S, et al. Comparisons of causes of death and mortality rates among HIV-infected persons: Analysis of the
pre-, early, and late HAART (highly active antiretroviral therapy) eras. J Acquir Immune Defic Syndr 2006; 41(2): 194-200.
[http://dx.doi.org/10.1097/01.qai.0000179459.31562.16] [PMID: 16394852]

[42] Sackoff JE, Hanna DB, Pfeiffer MR, Torian LV. Causes of death among persons with AIDS in the era of highly active antiretroviral therapy:
New York City. Ann Intern Med 2006; 145(6): 397-406.
[http://dx.doi.org/10.7326/0003-4819-145-6-200609190-00003] [PMID: 16983127]

[43] Guimaraes MDC, Carneiro M, Abreu DMX, Franca EB. HIV/AIDS Mortality in Brazil, 2000-2015: Are there reasons for concern? Revista
brasileira de epidemiologia = Brazilian journal of epidemiology 2017.

[44] Teja VD, Sudha T, Lakshmi V. Causes and pattern of mortality in HIV-infected, hospitalized patients in a tertiary care hospital: A fourteen
year study. Indian J Med Sci 2007; 61(10): 555-61.
[http://dx.doi.org/10.4103/0019-5359.35805] [PMID: 17932446]

[45] Chen L, Pan X, Ma Q, et al. HIV cause-specific deaths, mortality, risk factors, and the combined influence of HAART and late diagnosis in
Zhejiang, China, 2006-2013. Sci Rep 2017; 7: 42366.
[http://dx.doi.org/10.1038/srep42366] [PMID: 28198390]

[46] Krentz HB, Kliewer G, Gill MJ. Changing mortality rates and causes of death for HIV-infected individuals living in Southern Alberta, Canada
from 1984 to 2003. HIV Med 2005; 6(2): 99-106.

http://dx.doi.org/10.1016/S0140-6736(12)61728-0
http://www.ncbi.nlm.nih.gov/pubmed/23245604
http://dx.doi.org/10.1186/1471-2458-12-1007
http://www.ncbi.nlm.nih.gov/pubmed/23167315
http://www.ncbi.nlm.nih.gov/pubmed/28533849
http://dx.doi.org/10.1016/j.jemermed.2012.02.028
http://www.ncbi.nlm.nih.gov/pubmed/22541875
http://dx.doi.org/10.3855/jidc.1096
http://www.ncbi.nlm.nih.gov/pubmed/21628815
http://dx.doi.org/10.1111/j.1365-3156.2008.02183.x
http://www.ncbi.nlm.nih.gov/pubmed/19017309
http://dx.doi.org/10.1136/bmjopen-2013-003210
http://www.ncbi.nlm.nih.gov/pubmed/23852140
http://dx.doi.org/10.1258/ijsa.2011.011021
http://www.ncbi.nlm.nih.gov/pubmed/21795420
http://dx.doi.org/10.11604/pamj.2017.27.48.8917
http://www.ncbi.nlm.nih.gov/pubmed/28819470
http://dx.doi.org/10.1097/QAD.0000000000000496
http://www.ncbi.nlm.nih.gov/pubmed/25406756
http://dx.doi.org/10.1016/S0140-6736(14)60604-8
http://www.ncbi.nlm.nih.gov/pubmed/25042234
http://dx.doi.org/10.1097/01.qai.0000179459.31562.16
http://www.ncbi.nlm.nih.gov/pubmed/16394852
http://dx.doi.org/10.7326/0003-4819-145-6-200609190-00003
http://www.ncbi.nlm.nih.gov/pubmed/16983127
http://dx.doi.org/10.4103/0019-5359.35805
http://www.ncbi.nlm.nih.gov/pubmed/17932446
http://dx.doi.org/10.1038/srep42366
http://www.ncbi.nlm.nih.gov/pubmed/28198390


Mortality in Hospitalised HIV/AIDS Patients The Open AIDS Journal, 2018, Volume 12   173

[http://dx.doi.org/10.1111/j.1468-1293.2005.00271.x] [PMID: 15807715]

[47] Suthar AB, Lawn SD, del Amo J, et al. Antiretroviral therapy for prevention of tuberculosis in adults with HIV: A systematic review and
meta-analysis. PLoS Med 2012; 9(7): e1001270.
[http://dx.doi.org/10.1371/journal.pmed.1001270] [PMID: 22911011]

[48] Luma HN, Tchaleu BC, Temfack E, et al. HIV-associated central nervous system disease in patients admitted at the douala general hospital
between 2004 and 2009: A retrospective study. Aids Res Treat 2013; 2013: 709810.
[http://dx.doi.org/10.1155/2013/709810] [PMID: 23533732]

© 2018 Luma et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

http://dx.doi.org/10.1111/j.1468-1293.2005.00271.x
http://www.ncbi.nlm.nih.gov/pubmed/15807715
http://dx.doi.org/10.1371/journal.pmed.1001270
http://www.ncbi.nlm.nih.gov/pubmed/22911011
http://dx.doi.org/10.1155/2013/709810
http://www.ncbi.nlm.nih.gov/pubmed/23533732
https://creativecommons.org/licenses/by/4.0/legalcode

	Mortality in Hospitalised HIV/AIDS Patients in a Tertiary Centre in Sub-Saharan Africa: Trends Between 2007 and 2015, Causes and Associated Factors 
	[Background:]
	Background:
	Objective:
	Methods:
	Results:
	Conclusion:

	1. BACKGROUND
	2. MATERIALS AND METHODS
	2.1. Study Design and Setting
	2.2. Study Population and Data Collection
	2.3. In-hospital Diagnosis
	2.4. Assigning the Causes of Death
	2.5. Ethical Considerations
	2.6. Statistics

	3. RESULTS
	3.1. Cause Specific In-hospital Mortality

	4. DISCUSSION
	5. LIMITATIONS

	CONCLUSION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




