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Introduction

India is one of  the countries that have been severely affected by 
the human immunodefi ciency virus (HIV) epidemic. Despite 
having a HIV prevalence of  only 0.3%, due to its large population 
India has the third highest number of  people living with human 
immunodefi ciency virus (PLHIV) in the world. As per the million 
deaths study, an estimated 1.4–1.6 million people are living with 
HIV/AIDS in India.[1,2]

Under the aegis of  the National AIDS control organization, 
highly active anti‑retroviral therapy (HAART) is available free in 
anti‑retroviral (ART) clinics throughout India. Due to relentless 
efforts, AIDS‑related deaths were reduced by 54% between 2007 
and 2015. But uptake in ART clinics is still low and ART coverage 
in the country is 49%.

Before the advent of  HAART, the outlook for patients infected 
with HIV was poor; studies from the United Kingdom during the 
1980s showed a mortality of  72% in immunodeficiency patients 
admitted to intensive care units (ICUs).[3] Recent studies have 
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shown that mortality has fallen to 33% in seropositive patients 
admitted to ICU in the United Kingdom.[4] This is similar to 
outcomes in non‑HIV‑infected patients.

Recent studies have shown that mortality due to HIV has 
continued to decrease and the case mix of  patients admitted 
to the ICU with HIV/AIDS has also changed. Recent studies 
have shown that sepsis is the most common cause of  admission 
into ICU. In this observational study, we aimed at assessing the 
outcome of  critically ill HIV‑infected patients.

Materials and Methods

Christian Medical College, Vellore, is a 2999‑bedded tertiary care 
referral teaching center of  south India. It has 24 medical intensive 
care unit (MICU) and medical high dependency unit (MHDU) 
beds for medical cases. We conducted this retrospective 
observational study at MICU and MHDU of  Christian Medical 
College, Vellore. Under the department of  general medicine, 
we provide both inpatient and outpatient care for PLHIV. 
In this study, we enrolled all PLHIV admitted in MICU and 
MHDU between January 2008 and October 2013 (71 months). 
After obtaining consent from the admitting units, data on 
demographic details, Acute Physiology and Chronic Health 
Evaluation (APACHE)‑II score at admission, clinical features, 
medication history, and laboratory results were accessed from 
the computerized hospital information processing electronic 
database. The patients were followed up until death or discharge 
to collect data on duration of  hospital stay and organ systems 
supported.

Data analysis
Statistical analysis was performed using SPSS software 
(SPSS Inc. Released 2007. SPSS for Windows, Version 16.0. 
SPSS Inc., Chicago). Continuous data are given as mean 
[standard deviation (SD)] or as median (range). Chi‑square 
test or Fisher’s exact test was used to compare dichotomous 
variables and t‑test or Mann–Whitney test was used for 
continuous variables as appropriate. The differences between 
the two groups were analyzed by univariate analysis, and their 
95% confidence intervals were calculated. For all tests, a 
two‑sided P - value of  0.05 or less was considered statistically 
significant. Institutional Review Board/Ethics committee 
approval was obtained before the study.

Results

Between January 2008 and October 2013 (71 months), a total 
of  50 critically ill patients with HIV infection were admitted in 
MICU and MHDU. The commonest indication for admission 
into critical care unit was infectious complications (32, 64%) 
followed by drug‑related adverse side effects (6, 12%) as shown 
in Table 1. The mean age of  the enrolled cases was 40.1 years 
(SD 10.3 years) and 39 (78%) were male. CD4 T‑cell count was 
estimated among 30 cases, and the median was 44.5 cells/µL 
(interquartile range = 32.3–175.3).

Of  50 PLHIV admitted, 35 patients expired and 15 were alive. We 
attempted to compare various clinical and laboratory features of  
the two groups to identify the correlation between these features 
and the outcome.

A total of  27 (77.1%) were male among the expired group and 
12 (80%) among the alive group (P = 0.82). The mean age of  
the patients in the expired group was 41.1 ± 1.8 years while 
that of  the alive group was 37.6 ± 2.5 years [95% confidence 
interval (CI) −2.9 to 9.9). In all, 22 (62.9%) patients among 
the expired group and 9 (60%) among alive group were on 
HAART (P < 0.85). The mean CD4 T‑cell count among the 
expired group was 58.6 ± 64.8 cells/µL while that among 
the alive group was 198.8 ± 157.3 cells/µL (95% CI −224.8 
to −55.6).

The mean APACHE‑II score at the time of  admission between 
the expired group was 11.7 ± 10.1 and 10.9 ± 10.0 among those 
alive (95% CI: −5.5 to −7). Totally 24 (68.6%) of  the expired 
patients had adult respiratory distress syndrome (ARDS) while 
only 3 (20%) of  the alive patients had ARDS (P < 0.02).

The mean serum albumin among the expired group was 
3.0 ± 0.9 mg/dL while it was 3.0 ± 1.2 among the alive group 
(95% CI: −0.6 to 0.61). Nineteen (54.3%) patients among the 
expired group had serum creatinine more than 1.5 mg/dL at 
admission and two (13.3%) among alive group was elevated 
creatinine level (P < 0.007). Nineteen (54.3%) among the 
expired group had multiorgan dysfunction syndrome (MODS) 
when compared with three (20%) among the alive group of  
PLHIV (P < 0.02). The observed rate of  hypotension requiring 
vasoactive support was 9 (25.7%) among the expired group which 
was lower when compared with 13 (86.7%) among those were 
alive (P < 0.001) [Table 2].

Predictors of outcomes
In univariate analysis, the factors predicting poor outcome were 
presence of  acute respiratory syndrome, hypotension, ARDS, 
and renal failure.

Discussion

Introduction of  ART therapy has led to increased life 
expectancy in PLHIV. This is due to the reduction in the rates 
of  opportunistic infections. But despite this, patients with HIV 

Table 1: Diagnoses of patients admitted to intensive care 
units

Illnesses Number (%)
Infections 33/50 (66)
Drug‑related side effects 6/50 (12)
DSH 4/50 (8)
Malignancy (non‑Hodgkin’s lymphoma) 3/50 (6)
Vascular complications 1/50 (2)
Others 3/50 (6)
DSH: Deliberate self‑harm
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supplemental oxygen.[11] This is similar to our cohort of  PLHIV 
with sepsis.

The study by Amâncio et al. has shown that presence of  shock 
in patients with HIV with sepsis is a predictor of  poor outcome; 
other predictor of  poor outcome in their study was mechanical 
ventilation. In our study, the predictor of  poor outcome in sepsis 
was septic shock presence of  renal failure.[12,13]

Severe sepsis has been shown to be the single most important 
factor in determining the outcome of  PLHIV admitted to ICU; 
this was seen in our cohort also where patients with severe 
sepsis with hypotension, renal failure, ARDS, and or MODS 
were associated with higher odds of  mortality – 16, 7.9, 10, and 
5.3, respectively[13] [Table 3]. PLHIV with sepsis have a poorer 
prognosis due to delay in diagnosis and prompt treatment, and 
altered pattern of  immune response due to immune dysregulation 
associated with chronic HIV infection.[12,14]

Studies from various parts of  the world have shown that the 
use of  HAART among PLHIV is between 24% and 50% prior 
to admission into ICU, and in our cohort it was 62%. Similar to 
previous studies, there was no significant reduction in mortality 
among patients on HAART admitted to ICU when compared 
with patients not on HAART [Table 3].[7]

Subsequent studies have shown that usage of  HAART does not 
impact the outcome in these patients.[7,15‑18] This is similar to the 
results in our cohort too.

The introduction of  ART has changed the spectrum of  patients 
admitted to ICU. In countries with high coverage of  ART, 
patients admitted with non‑AIDS diagnosis[16] unlike our cohort.

Studies have shown that prevalence of  depression among 
PLHIV ranges from 20% to 69%. Depression is associated with 
poorer quality of  life among PLHIV, poor adherence to ART, 
low CD4 counts, increased viral load, and mortality.[19] Chronic 
HIV infection has been shown as an independent risk factor 
for depression and DSH.[20] In our cohort, there were four 
patients who were admitted to ICU with DSH which was most 
probably due to severe depression; all the patients’ survived 

are at high risk of  mortality compared with non‑HIV patients 
with similar comorbidities.[5,6]

Prior to free availability of  ART, among physicians there was a 
perception that intensive care for patients with HIV is generally 
futile.[7] The mortality rate among patients with HIV treated in 
ICU prior to HAART was 70%.[8,9]

Recent studies have shown sepsis is the reason for admission 
into ICU in 12%–31% of  patients with HIV, and these patients 
with sepsis have a worse outcome compared with non‑HIV 
patients with sepsis.[10]

The reason for admission into ICU in our cohort was due 
to HIV‑related illnesses directly such as sepsis, AIDS‑related 
malignancies, and vascular complications (90%) of  the patients, 
or indirectly drug complications and deliberate self‑harm (DSH) 
due to depression (10%). Hence, all admission for PLHIV in our 
study cohort was due to HIV‑related illnesses despite 62% of  
patients being on HAART.

In our cohort, admission to ICU due to sepsis was seen in 
10 (20%) patients [methicillin‑resistant Staphylococcus aureus in 
2 (4%), Gram‑negative sepsis in 3 (6%), and 1 patient each had 
disseminated cytomegalovirus infection, scrub typhus, atypical 
mycobacteremia, methicillin‑sensitive Staphylococcus aureus, and 
septic abortion].

In nonimmunocompromised patients, predictors of  poor 
outcomes in patients with sepsis include hypotension, altered 
mentation, elevated blood urea nitrogen, and need for 

Table 2: Predictors of poor outcomes 
Descriptive statistics

n Range Minimum Maximum Mean±SD
CD4 30 471 5 476 114.63±129.352
Age 50 40 22 62 40.08±10.351
Gender 
(male:female)

50 39:11 NA NA NA

Albumin 50 6.20 0.00 6.20 3.0460±1.02643
Length of  stay 50 24 1 25 9.82±6.766
NA: Not available; SD: Standard deviation

Table 3: Baseline characteristics and their association with outcomes 
Baseline characteristics Expired (SD) Alive (SD) P (CI) Likelihood ratio
Age (years) (mean±SD) 41.14±10.5 37.6±9.6 0.27 (−2.9 to+9.9) Not significant
CD4 (mean) 58.56 (±64) 198.75 (±167) 0.06 (−0.61 to−0.67) 40
On HAART (total=31) 22 9 0.84 Not significant
MODS (total number) 19 3 0.02 5.3
ARDS (total number) 24 3 0.002 10
Renal failure (total number) 19 2 0.005 7.9
Serum albumin 3.03 (±0.9) 3.06 (±1.2) 0.09 Not significant
Duration of  hospital stay 7±7.4 13±5.9 0.52 Not significant
APACHE (mean) 11.66 (±10.1) 10.88 (±10) 0.81 (−5.5 to−7) Not significant
Septic shock 13 9 0.0001 16
SD: Standard deviation; CI: Confidence interval; HAART: Highly active anti‑retroviral therapy; MODS: Multiorgan dysfunction syndrome; ARDS: Acute respiratory distress syndrome; APACHE: Acute Physiology 
and Chronic Health Evaluation
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hospitalization, but ICU admissions are associated with high 
costs and may lead to severe economic burden in these group 
of  patients.

Fifteen patients (30%) survived ICU admission; these patients 
had higher CD4 count and single‑organ involvement with fewer 
incidences of  hypotension renal or pulmonary involvement. 
Improving HAART coverage and careful selection of  patients 
for ICU care may lead to better ICU outcomes.

HAART‑related complications observed in our group were 
stavudine‑induced lactic acidosis in four (8%) patients and 
zidovudine‑induced anemia with cardiac failure and stavudine‑induced 
pancreatitis (1 patient each). These drugs continue to be first‑line 
agents for government‑sponsored ART in our country.[21]. Studies 
have shown that zidovudine‑ and stavudine‑based HAART 
are associated with severe side effects and discontinuation of  
medications when compared with tenofovir‑based regimen.[22]

How can primary care physicians improve the outcome 
of people living with human immunodeficiency 
virus admitted to the intensive care units?
Disseminated tuberculosis (9, 18%) and pnuemocyctis jiroveci 
pneumonia (6, 12%) were the most common infectious causes 
for admission of  PLHIV to ICU. Hence, early detection 
of  tuberculosis using the RNTCP guidelines may lead to 
better outcomes. In addition, initiation of  cotrimoxazole 
double‑strength tablet by primary care physicians once a day in 
all patients who have a CD4 <250/mm3 will lead to reduction 
in PCP infections and hence ICU admission.

Sepsis was the main reason for admission into ICU among 
our patients. Early recognition and intervention has shown to 
reduce mortality.[23] Early recognition of  sepsis in patients with 
HIV and timely referral may improve prognosis in patients with 
HIV with sepsis.

Depression resulting in DSH was the reason for admission in 
three (6%) of  the patients. Empathy, emotional support, and 
counseling about availability of  effective drugs and ensuring 
compliance to medications in primary care may prevent DSH 
and reduce admissions due to it.[24]

Conclusion

The most common cause of  admission of  PLHIV in our study 
cohort was infections; low CD4 counts, presence of  multiorgan 
dysfunction, ARDS, and hypotension were associated with 
adverse outcomes. Absence of  these risk factors may predict 
better outcomes in PLHIV admitted to ICU.

Limitations
Since this was a retrospective cohort, complete details of  duration 
of  HAART, compliance of  patients with HAART, and type of  
medications the patients were taking were not available.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

References

1. Available from: https://www.avert.org/professionals/
hiv‑around‑world/asia‑pacific/india. [Last accessed on 2018 
Jun 11].

2. A v a i l a b l e  f r o m :  h t t p : / / w w w . u n a i d s . o r g / e n /
regionscountries/countries/india. [Last accessed on 2018 
Jun 11].

3. Turtle L, Vyakernam R, Menon‑Johansson A, Nelson MR, 
Soni N. Intensive care usage by HIV‑positive patients 
in the HAART era. Interdiscip Perspect Infect Dis 
2011;2011:847835.

4. Belloso WH, Orellana LC, Grinsztejn B, Madero JS, La Rosa A, 
Veloso VG, et al. Analysis of serious non‑AIDS events 
among HIV‑infected adults at Latin American sites. HIV 
Med 2010;11:554‑64.

5. Casalino E, Wolff M, Ravaud P, Choquet C, Bruneel F, 
Regnier B, et al. Impact of HAART advent on admission 
patterns and survival in HIV‑infected patients admitted to 
an Intensive Care Unit. AIDS 2004;18:1429‑33.

6. Sweeney DA, Akrami K, Malhotra A. Improved outcomes 
in critically ill patients with AIDS: How does this trend 
continue? Crit Care Med 2016;44:446‑7.

7. Huang L, Quartin A, Jones D, Havlir DV. Intensive care of 
patients with HIV infection. N Engl J Med 2006;355:173‑81.

8. Vincent B, Timsit JF, Auburtin M, Schortgen F, Bouadma L, 
Wolff M, et al. Characteristics and outcomes of HIV‑infected 
patients in the ICU: Impact of the highly active antiretroviral 
treatment era. Intensive Care Med 2004;30:859‑66.

9. Dickson SJ, Batson S, Copas AJ, Edwards SG, Singer M, 
Miller RF, et al. Survival of HIV‑infected patients in the 
Intensive Care Unit in the era of highly active antiretroviral 
therapy. Thorax 2007;62:964‑8.

10. Medrano J, Álvaro‑Meca A, Boyer A, Jiménez‑Sousa MA, 
Resino S. Mortality of patients infected with HIV in the 
Intensive Care Unit (2005 through 2010): Significant role of 
chronic hepatitis C and severe sepsis. Crit Care 2014;18:475.

11. Tang Y, Choi J, Kim D, Tudtud‑Hans L, Li J, Michel A, et al. 
Clinical predictors of adverse outcome in severe sepsis 
patients with lactate 2‑4 mM admitted to the hospital. QJM 
2015;108:279‑87.

12. Amâncio FF, Lambertucci JR, Cota GF, Antunes CM. 
Predictors of the short‑ and long‑term survival of 
HIV‑infected patients admitted to a Brazilian Intensive Care 
Unit. Int J STD AIDS 2012;23:692‑7.

13. Japiassú AM, Amâncio RT, Mesquita EC, Medeiros DM, 
Bernal HB, Nunes EP, et al. Sepsis is a major determinant 
of outcome in critically ill HIV/AIDS patients. Crit Care 
2010;14:R152.

14. Moreira J. The burden of sepsis in critically ill human 
immunodeficiency virus‑infected patients – A brief review. 
Braz J Infect Dis 2015;19:77‑81.

15. Morris A, Creasman J, Turner J, Luce JM, Wachter RM, 
Huang L, et al. Intensive care of human immunodeficiency 
virus‑infected patients during the era of highly active 



Ramya, et al.: The outcomes and predictors of outcome of HIV positive patients admitted to ICU in a tertiary care hospital 

Journal of Family Medicine and Primary Care 101 Volume 8 : Issue 1 : January 2019

antiretroviral therapy. Am J Respir Crit Care Med 
2002;166:262‑7.

16. Chiang HH, Hung CC, Lee CM, Chen HY, Chen MY, 
Sheng WH, et al. Admissions to Intensive Care Unit 
of HIV‑infected patients in the era of highly active 
antiretroviral therapy: Etiology and prognostic factors. 
Crit Care 2011;15:R202.

17. Davaro RE, Thirumalai A. Life‑threatening complications of 
HIV infection. J Intensive Care Med 2007;22:73‑81.

18. Croda J, Croda MG, Neves A, De Sousa dos Santos S. 
Benefit of antiretroviral therapy on survival of human 
immunodeficiency virus‑infected patients admitted to an 
Intensive Care Unit. Crit Care Med 2009;37:1605‑11.

19. Leserman J. Role of depression, stress, and trauma in HIV 
disease progression. Psychosom Med 2008;70:539‑45.

20. Catalan J, Seijas D, Lief T, Pergami A, Burgess A. Suicidal 
behaviour in HIV infection: A case‑control study of 
deliberate self‑harm in people with HIV infection. Arch 
Suicide Res 2007;2:85‑96.

21. Available from: http://www.apps.who.int/medicinedocs/
documents/s18021en/s18021en.pdf. [Last accessed on 
2018 Jun 11].

22. Velen K, Lewis JJ, Charalambous S, Grant AD, Churchyard GJ, 
Hoffmann CJ, et al. Comparison of tenofovir, zidovudine, 
or stavudine as part of first‑line antiretroviral therapy 
in a resource‑limited‑setting: A cohort study. PLoS One 
2013;8:e64459.

23. National Institute for Health and Care Excellence Sepsis: 
The Recognition, Diagnosis and Management of Severe 
Sepsis. Available from: https://www.nice.org.uk/guidance/
gid‑cgwave0686/documents/sepsis‑the‑recognition‑
diagnosis‑and‑management‑of‑severe‑sepsis‑final‑scope2. 
[Last accessed on 2018 Jun 11].

24. Schumacher JE, McCullumsmith C, Mugavero MJ, 
Ingle‑Pang PE, Raper JL, Willig JH, et al . Routine 
depression screening in an HIV clinic cohort identifies 
patients with complex psychiatric co‑morbidities who 
show significant response to treatment. AIDS Behav 
2013;17:2781‑91.


