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Background: Mechanical ventilation (MV) is a predictor of mortality in patients infected with human
immunodeficiency virus (HIV) in the intensive care unit (ICU). Patients with HIV-infections are
admitted to the ICU for a variety of reasons that frequently require intubation. While survival rates
for HIV-infected patients continue to improve, ICU admission rates have remained consistent.

Methods: To observe the consequences of MV in HIV-infected patients, we conducted a retrospective
chart review on patients with HIV (n=55) vs. matched HIV-negative patients (n=55) who required MV
over a one-year period and compared the groups for differences in outcome and complications.

Results: The HIV group had twice the number of deaths (44% vs. 22%, all-cause mortality) (P=0.01).
Among the HIV-positive group, 5 of 55 patients required tracheostomy and prolonged MV, compared
to |5 of 55 in the control group (9% and 27%, respectively). Successful extubation was virtually
identical (47% MV vs. 50% control). Ventilator-associated pneumonia (VAP) was significantly higher
among HIV-positive cases (39 of 55 HIV vs. 14 of 55 non-HIV) (P=0.05). Regression analysis revealed
that hypotension, hypoalbuminemia, and fever predicted a poorer outcome. Low CD4 cell counts
were strongly associated with mortality.

Conclusion: HIV-infected patients requiring MV have significantly higher mortality and VAP rates than
HIV-negative patients. Since VAP is associated with a poor prognosis, discovering ways to prevent it
in the HIV-infected patient may improve outcome.
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Human immunodeficiency virus (HIV)-infected patients
are admitted to the intensive care unit (ICU) for a variety of
indications that frequently require intubation. Though the
survival rates of HIV-infected patients continue to improve
in the highly active antiretroviral therapy (HAART) era,' the
severity of the acute illnesses requiring ICU admission has
remained unchanged over time.? Due to longer survival, the
annual rate of ICU admissions for HIV-positive patients has
remained the same, despite improved treatment approaches
and increased understanding of the pathology underlying the
disease.'” Mechanical ventilation (MV) has been cited as one
of the predictors of mortality in HIV-infected patients

requiring ICU support;'* however, these studies lacked a
control group. We directly compared the outcomes of MV in
HIV-infected patients versus HIV-negative patients using a
case-control design to compare length of ventilation and
rates of mortality among these two demographics. This study
tested the hypothesis that mechanical ventilation in HIV-
positive patients predicts increased ICU mortality and
complications when compared to HIV-negative patients. We
identified a group of HIV-negative patients to serve as a
control group in order to have a comparable reference
population for evaluation of outcomes in our index population
of HIV-infected patients.
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Table 1. Baseline characteristics of HIV and Non-HIV patients admitted to the ICU*

Characteristics

Gender
Male
Female
Age (years) — Mean (range)
Race
White
Black
Hispanic
Asian
PCP Prophylaxis
HAART
CD4 cell count —Median (range)
AIDS
APACHE Il — Median (range)
Relative incidence of potential complications
VAP
Spontaneous pneumonia
DVT
Infections™*

Cases (HIV+) Controls (HIV-)

n (%) n (%)

30 (55%) 32 (58%)
25 (45%) 23 (42%)
50 (33-75) 52 (32-78)
5 (9%) 8 (15%)
25 (45%) 23 (42%)
20 (36%) 18 (33%)
5 (9%) 6 (11%)

5 (9%) N/A

8 (15%) N/A

102 (0-508) N/A

47 (85%) N/A

18 (12-34) 18 (10-30)
39 (71%) 14 (25%)
1(2%) 0 (0%)
1(2%) 3 (5%)

19 (35%) 15 (27%)

*N = 55 patients per group; **including line sepsis, urinary tract infection, and bacteremia
APACHE, Acute Physiology and Chronic Health Evaluation; VAP, ventilator-associated pneumonia; DVT, deep vein thrombosis; PCP, Pneumocystis jiroveci

pneumonia; HAART, highly active antiretroviral therapy

Materials and Methods

Study Design and Subjects

A retrospective, case-control study was undertaken in a
cohort of all HIV-infected adults who required MV and had
been admitted to the ICU at New York’s St. Barnabas Hospital
from January 1, 2009 through December 31, 2009. St.
Barnabas Hospital is an inner city hospital with 450 beds and
32 mixed medical/surgical ICU beds. After approval by the
institutional review board, a computerized search of St.
Barnabas Hospital ICU admissions using the International
Classification of Diseases, ninth revision (ICD 9), diagnostic
code for HIV (042) identified all patients with HIV who had
been admitted to the ICU during our defined time period. Out
of a total of 150 HIV-infected patients admitted to the ICU,
55 had been intubated, and these were all included in the
study as cases.

Investigators reviewed the medical records of patients using
a standardized data collection tool in order to standardize data
collection across investigators. The charts of all adults
admitted during the study were abstracted, and the control
group of HIV-negative patients was matched as closely as
possible to HIV cases for similar demographic data including
age, sex, race, admission diagnosis, reason for intubation and
Acute Physiology and Chronic Health Evaluation (APACHE)
IT score (table 1). Due to lack of information regarding
current medications and a general lack of compliance with
HAART in our patient population, patients did not receive
anti-retroviral treatment during ICU stay to avoid potential
interaction with other treatments during acute index episode
of tracheostomy or ventilator-associated pneumonia (VAP).

Patients enrolled as controls were required to have had a
negative HIV test within one month of screening.

Outcomes of interest included the following: death in the
ICU, time to tracheostomy, proportion requiring tracheotomy,
and complications of mechanical ventilation. A primary
endpoint was the rate of VAP among HIV-positive patients.
At St. Barnabas Hospital the definition of VAP was fever,
elevated white blood cells, purulent secretions, and new
infiltrate on chest radiograph. Diagnosis of VAP was assigned
based on the use of a data collection tool to identify the
presence of above-mentioned criteria and was validated by
the lead author through manual chart abstraction.

Data Collection

Data were collected from 55 HIV-infected patients requiring
MYV (cases) and 55 HIV-negative patients requiring MV
(controls). Four investigators reviewed the medical records of
patients using a standardized data collection tool that captured
demographic data (age, sex, race), ICU admission diagnoses,
indication for MV, ICU course and length of stay (equivalent
to length of intubation), complications during ICU stay, and
death. Quality control was done by two additional investigators
who cross-checked all the collected data. Patients were scored
on one of three possible outcomes: (1) weaning, as defined by
successful extubation for more than 24 hours and transfer to
a general medical floor; (2) tracheostomy within 10 to 21
days after intubation followed by patient transfer to the
ventilator step-down unit or nursing home with ventilator
facility; or (3) death. ICU stay was defined as time until
transfer or death, as the total length of hospitalization or
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Table 2. Principle Outcomes.

HIV+ HIV- Total
Outcome n (%) n (%) n (%) P value
Weaned 26 (47%) 28 (51%) 54 (49%) 0.08
Tracheostomy 5 (9%) 15 (27%) 20 (18%) 0.01
Death 24 (44%) 12 (22%) 36 (33%) 0.01

institutionalization could not be calculated since some patients
were lost to follow-up or remained chronically on ventilators.
For the purposes of this study, length of intubation was
considered equivalent to length of ICU stay. Patients requiring
tracheostomy were considered to have prolonged ventilation.
Other clinical information collected included cluster difference
4 (CD4) cell count, serum albumin level, and chest radiograph
findings. Data related to microbiological/pathological analysis
of body fluids including sputum and tracheal aspirates were
also captured. The APACHE 1I scores were calculated for
both groups to compare severity of illness. If patients were
readmitted to the ICU during the same hospitalization, only
the data from the first admission were recorded.

Statistical Analysis

Continuous data were compared using the Student’s ¢ test and
comparisons of frequencies were made with the Chi-square
test. Student’s ¢ test was done to compare APACHE II scores.
We used univariate followed by multivariate logistic regression
to test for differences among two or more independent groups.
Statistical Package for the Social Sciences (SPSS, version
13.0) was used for statistical analysis. Statistical significance
was predetermined in reference to a P value of <0.05.

Results

A total of 110 patients meeting inclusion criteria were
evaluated in this study. Case subjects consisted of 55 patients
who were HIV-positive and needed MV, and controls were
represented by 55 patients who were HIV-negative and
needed MV. Patient baseline characteristics in areas of
demographics, clinical factors, and level of illness were
evaluated for both cases and controls (table 1). Due to

systematic matching, data were not analyzed on parameters
including age, sex, race, admission diagnosis, or reason for
intubation among the two groups. APACHE II scores ranged
from 10 to 34 with a mean of 18 in both case and
control groups.

Principle patient outcomes of this study were (1) weaning
from mechanical ventilation, (2) tracheostomy, or (3) death
(table 2). Of patients who were weaned from the ventilator,
26 (47%) were HIV-positive cases and 28 (51%) were HIV-
negative controls (table 2). The average weaning time,
defined as successful extubation for 24 hours or more, in
HIV-positive patients was on day 6 (range 1-10 days), versus
day 7 (range 1-12 days) in HIV-negative patients. Significantly
fewer HIV-positive than HIV-negative patients required
tracheostomy. Of the 55 HIV-positive patients, 5 (9%) had a
tracheostomy, while 15 of the 55 patients (27%) in the HIV-
negative group had a tracheostomy (P=0.01) (table 2).
Tracheostomy was performed between day 10 and day 21 of
MV following patient failure of the spontaneous breathing
trial and multiple weaning attempts while in the ICU. The rate
of tracheostomy among the control group was 3 times higher
than among the HIV-positive group. Patients requiring
tracheostomy were considered to have prolonged ventilation.
The average number of days to tracheostomy among patients
with HIV was 12 (range 10-21 days) and 14 days (range
10-21 days) among HIV-negative controls. The rate of
weaning or days to tracheostomy between groups was not
statistically significant. There was, however, considerable
difference in mortality rates among the HIV-positive cases
(44%; 24/55) versus the control group (22%; 12/55)
(P=0.01).

Table 3. Analysis of the tracheal aspirate organisms isolated in patients with ventilator-associated pneumonia.

Organism

Acinetobacter baumannii

Escherichia coli

Klebsiella pneumoniae

Mycobacterium avium-intracellulare

Pseudomonas aeruginosa

Staphylococcus aureus
Methicillin-resistant
Methicillin-sensitive

Group A Streptococcus

Total

Cases (HIV+) Controls (HIV-)

4 (10%) 5 (36%)
0 (0%) 3 (21%)
7 (18%) 3 (21%)
3 (8%) 0 (0%)
11 (28%) 3 (21%)
3 (8%) 0 (0%)
4 (10%) 0 (0%)
2 (5%) 0 (0%)

39 (100%) 14 (100%)
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Table 4. CD4 count and association with ventilator-associated
pneumonia (VAP).

CD4 Count, Patients, Incidence of VAP,
cells/mm? n n (%)

0-49 21 17 (80%)

50 - 99 7 5(71%)

100 - 199 12 7 (58%)

> 200 11 9 (81%)

Unknown 5 1 (25%)

Total 55 39 (71%)

The most frequent complication of MV noted in this study
among patients with HIV was VAP. Among HIV-infected
patients, 39 of 55 patients (71%) had VAP, compared to 14 of
55 patients (25%) in the non-HIV group (P<0.001) (table 1).
All five patients in the HIV-positive group who underwent
tracheostomy developed VAP, whereas only 6 of 15 (40%)
patients who underwent tracheostomy in the non-HIV group
developed VAP (P=0.02).

Organisms most frequently isolated from patients with VAP
in the HIV-positive group included Pseudomonas aeruginosa
(28%), Klebsiella pneumoniae (18%), and Staphylococcus
aureus (18%). The most frequent bacterial isolate among the
HIV-negative patients who developed VAP was Acinetobacter
baumannii (36%). A complete list of infectious agents
encountered in the context of VAP is shown in table 3.

CD#4 cell counts of less than 200 cells/mm® were measured in
29 of 40 (72%) of HIV-positive patients who developed VAP
(table 4). Surprisingly, this was similar to the rate of VAP in

Table 5. Admission diagnoses and mortality.

Cases (HIV+)

Survival,
Diagnosis n n (%)
Pneumonia** 10 3 (30%)
Asthma 5 5 (100%)
COPD 5 5 (100%)
CHF/pulmonary edema 6 5 (83%)
Sepsis 9 3 (33%)
Cardiac arrest 5 3 (60%)
Change in mental status 10 4 (40%)
Seizure 3 3 (100%)
Other 2 0 (0%)
Total 55 31 (56%)

patients with CD4 cell counts of >200 cells/mm’ where 9 of
11 (81%) developed VAP (table 4), suggesting that patients
with low CD4 cell counts are not at increased risk for VAP as
might be expected. Besides VAP, there was no significant
difference between the HIV-positive patients and the control
group with respect to other complications (spontaneous
pneumonia, DVT, and infections) listed in table 1.

Admission for pneumonia was significantly associated with
mortality in the HIV-positive group (P<0.02) (table 5). The
main indications for intubation in both groups included (1)
respiratory failure (defined as tachypnea with clinically
apparent respiratory distress, Pao, <60 and/or Pco, >50 and
hypoxemia requiring MV delivered by endotracheal tube),
followed by (2) airway protection, and (3) sepsis (data not
shown). Prolonged MV rates, as assessed by the need for
tracheostomy, were three times higher in HIV-negative
patients compared to HIV-positive patients (table 2).
Univariate followed by multivariate logistic regression
analysis showed that low serum albumin (<21 g/L) (P<0.001),
elevated temperature (P=0.03), low systolic blood pressure
(<85mmHg) (P=0.01), and VAP (P=0.05) were the strongest
predictors of mortality in HIV-infected patients (table 6).

Intergroup Comparison Among Cases

Based on the Centers for Disease Control 1993 definition,
85% of the HIV-positive patients had acquired immuno-
deficiency syndrome (AIDS).* It is noteworthy that among
the HIV-positive cases, all 24 patients who died had AIDS. A
total of 31 patients (56%) in the HIV-positive group survived
the ICU stay, of which 23 (74%) had AIDS. HIV-positive
patients with AIDS were significantly less likely to survive
than those without AIDS (P<0.01, Chi-squared test). Of the
24 HIV-positive patients who died, 16 were males and 8 were

Controls (HIV-)

Survival,

n n (%) P value*
8 7 (87%) <0.02
8 7 (87%) ns

7 6 (86%) ns

5 2 (40%) ns

7 5 (71%) ns

4 3 (75%) ns

8 6 (75%) ns

5 5 (100%) ns

3 2 (66%) ns

55 43 (78%) <0.02

*survival difference between HIV+ and HIV- patients, Chi-square test; ns, not significant

**No cases of pneumonia were found to be caused by Pneumocystis jiroveci
COPD, chronic obstructive pulmonary disease; CHF, congestive heart failure
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Table 6. Multivariate analysis of predictors associated with increased mortality.

Case Group (HIV+)

Survivors
Predictor (n=24)
Albumin (<21 g/L), mean 25 g/L
High temperature, mean 98°F
Low Systolic BP (<85 mmHg), mean 96
VAP, n 14

Non-Survivors Odds ratio
(n=31) P value (95% CI)

18 g/L <0.001 4.0 (2.5-5.5)
100.1°F 0.03 3.1(1.8-6.0)
84 0.01 3.0 (2.5-5.0)
10 0.03 2.8 (1.5-3.1)

BP, blood pressure; VAP, ventilator-associated pneumonia; pts, patients; Cl, confidence interval.

females. The mean age of the HIV-positive patients who died
was 52 years, and the mean APACHE II score was 18, which
was not statistically different from HIV-positive patients who
survived the ICU stay. The mean age of patients who survived
was 50 years (range 33 to 75 years). Among HIV-positive
patients who survived the ICU stay, the mean CD4 cell count
was 208 cells/mm’® (range 20-508 cells/mm?), while the mean
CD4 cell count was 88 cells/mm’ (range 0-350 cells/mm’®) in
the HIV-positive patients who died. The CD4 cell count
showed negative correlation with time to weaning (correlation
coefficient = —0.497), suggesting that as the CD4 cell count
increased, the number of days to weaning decreased (P=0.02).
Consistent with the association between low CD4 count and
death, HIV-positive patients admitted for infectious causes,
including pneumonia, sepsis, and change in mental status,
were significantly less likely to survive (34%) than those
admitted for non-infectious causes, including asthma, chronic
obstructive pulmonary disease (COPD), congestive heart
failure (CHF)/pulmonary edema, seizures, and others (86%)
(P<0.001).

Discussion

Acute respiratory failure is the most common reason for ICU
admission and MV in HIV-infected patients, accounting for
approximately 25% to 50% of ICU admissions.”” Before the
availability of HAART, Pneumocystis jiroveci pneumonia
(PCP) was the main cause of respiratory failure.**!" Due to a
better understanding of the disease, HAART, and the
availability of prophylaxis for PCP, bacterial pneumonia has
emerged as the main cause of respiratory failure and ICU
admission.'®'*'* In the present study, respiratory failure was
the most common indication for ICU intubation in HIV-
infected patients, followed by airway protection and sepsis.
Several studies suggest that mortality following MV is
particularly high in HIV-infected patients.

De Palo et al’ reported a mortality rate of 79% (18 of 23)
among HIV-infected patients who required MV compared to
only 33% (4 of 12) that did not require MV. Nickas et al’ also
reported adverse outcomes among HIV-infected patients who
required MV with a mortality rate of 51% (124 of 245)
compared to those who did not require MV 18% (36 of 196).
However, to date no study has compared an HIV-positive
population to a carefully selected group of HIV-negative
controls. We directly compared outcomes in HIV-infected

patients requiring MV to those of HIV-negative patients. In
the present study, we found a significant increase in mortality
in patients with HIV following MV (44%) compared to
patients without HIV (22%) (P=0.01), confirming the
increased risk for mortality associated with MV in HIV-
positive patients in previous studies.

HIV-positive cases and HIV-negative controls were admitted
for infectious causes at a similar rate, yet HIV-positive
patients were significantly less likely to survive the ICU stay
(34%) if admitted for an infectious cause than a non-infectious
cause (81%) (P<0.001). In HIV-negative patients survival
was similar whether admission diagnosis was infectious
(78%) or non-infectious (78%). Whether decreased survival
in HIV-positive patients is due to immunosuppression and an
inability to mount an effective immune response in the face
of infection or due to the type of infection to which these
patients are susceptible is unknown. Additionally, following
MYV, HIV-positive patients were more likely to develop VAP
(71%) than HIV-negative patients (25%) (table 1). In the
present study, VAP was most frequently associated with P
aeruginosa, K. pneumoniae, and S. aureus infection in HIV-
positive patients and A. baumanii in HIV-negative patients
(table 3). The small number of patients infected with each
organism does not allow for statistical analysis. Together,
these data suggest that infection, both as admission diagnosis
and as a complication following MV, may play a role in the
increased mortality observed in HIV-positive patients.

In the present study, we also performed intergroup comparisons
between HIV-infected patients who died with those who
survived the ICU stay. HIV-positive patients with AIDS were
significantly less likely to survive following MV in the ICU
than HIV-positive patients who had not yet progressed to
AIDS. We also demonstrated that HIV-infected patients with
AIDS who were admitted due to infectious causes had
increased mortality compared to patients admitted for non-
infectious reasons such as chronic obstructive pulmonary
disease, asthma, and congestive heart failure (table 3).
Patients in the HIV-positive group who died had low CD4 cell
counts (mean 88 cells/mm?®), likely predisposing them to
various infections, including VAP. They also had advanced
HIV disease at the time of presentation. The most common
diagnoses on admission among the HIV-positive group were
non-PCP pneumonia, sepsis, and change in mental status,
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underlining the central role of infection as a main contributor
to mortality in HIV-infected patients undergoing MV in
the ICU.

The rate of weaning among the HIV-positive group was good
for those who were admitted with non-HIV/non-AIDS related
diseases, and actually was better than in the non-HIV group,
though this difference did not achieve statistical significance.
Previously reported outcomes for patients with HIV infection
admitted to the ICU who did not have respiratory failure was
better than for those who did.>'* Notably, prolonged ventilation
(ie, tracheostomy) was more common in HIV-negative
patients than HIV-infected patients in the present study. We
defined patients who had a tracheostomy as having prolonged
mechanical ventilation because they were sent to a ventilator
step down unit or to a nursing home with a ventilator facility
and continued on ventilators. Weaning in the HIV-negative
patients required one month on average, with some patients
never being weaned due to debility. Based on our observation,
we found that patients in the HIV-positive group were more
debilitated with decreased functional capacity, which increased
their mortality compared to the HIV-negative group who
survived the ICU stay following their severe illnesses, but
needed tracheostomy for further management. The decreased
mortality and increased need for long-term management in
HIV-negative patients likely accounts for the higher rate of
tracheostomy.

Univariate followed by multivariate analysis suggested
elevated temperature, low blood pressure, low albumin, and
VAP as the predictors of mortality (table 6). CD4 count was
part of the analysis, but it was not a significant predictor of
mortality; morbidity in terms of VAP was high as the CD4
count decreased. Nutritional status has been shown to be a
very important factor in HIV-infected patients requiring ICU
care in several studies. Albumin is one of the factors that is
taken into consideration when assessing nutritional status.
The data presented here suggest that low serum albumin is a
predictor of mortality consistent with findings by De Palo et
al,> Wachter et al,"”” and Powel et al' which all showed that
patients with higher serum albumin had better outcomes.
Powell et al' also demonstrated that decreased serum albumin,
the need for MV, respiratory failure as an ICU admission
diagnosis (compared to all other diagnoses), and PCP were all
associated with decreased survival in HIV-infected patients.

Ventilator-associated pneumonia is an important cause of
morbidity and mortality despite improved antimicrobial
therapy, supportive care, and prevention,' and it is a
complication in approximately 28% of patients who receive
MV." The incidence of VAP increases with the duration of
MV. Estimated rates are 3% per day for 5 days, 2% per day
for days 6 to 10 days, and 1% after day 10."” Although VAP
is a common problem in intubated and ventilated patients,
previous studies have not clearly demonstrated that VAP is
associated with increased mortality or prolonged MV in HIV-
infected patients. Fagon et al'® demonstrated that pneumonia

occurring in ventilated patients, especially pneumonia due to
Pseudomonas and Acinetobacter species, is associated with
considerable mortality, in excess of that resulting from the
underlying disease alone, and it significantly prolonged the
length of stay in the ICU. Despite the fact that HIV is an
epidemic and many HIV-positive patients are intubated, the
2005 American Thoracic Society/Infectious Diseases Society
of America (ATS/IDSA) guidelines'® on the management of
adults with hospital-acquired, ventilator-associated, and
health care-associated pneumonia excluded
immunocompromised patients, including HIV-infected
patients.”” Since other studies have reported Pseudomonas
aeruginosa and Staphylococcus aureus as the predominant
causes of nosocomial bacterial pneumonia in the ICU in both
HIV- and non-HIV-infected patients,”™*' management for
both groups remains the same. In our population, we isolated
Pseudomonas aeruginosa, Klebsiella pneumoniae, and
Staphylococcus aureus as the most common causative
organisms in the HIV-positive group, while the predominant
organism isolated from the non-HIV group with VAP included
Acinetobacter baumannii. Regardless, as far as the treatment
and management of VAP in immunocompromised patients is
concerned, there is no study or data which suggests they
should be treated differently, so they are treated as per the
ATS/IDSA guidelines. Our study suggests that patients with
HIV infection are at increased risk for VAP, probably because
they have very low immunity; the majority of the 39 patients
that had VAP in the HIV-positive group had AIDS (table 4).

Our study had several limitations. While the number of
subjects in the study group was small, this is the first study to
include a control population. Additionally, we were not able
to retrieve data on in-hospital mortality, average length of
hospital stay, or to follow patient outcomes beyond ICU stay.
In this study, the length of intubation was considered length
of ICU stay, since patients were sent to other hospital units or
institutions following extubation or tracheostomy.
Furthermore, due to poor medication compliance rates and
extremely poor health in many patients which limited
communication, we had little information regarding patient
HIV medications. Few HIV-infected patients were on HAART
upon admission (8 of 55), and HAART was suspended in all
patients upon admission to the ICU in order to prevent
interference with treatment for acute illness. It is possible that
the absence of HAART in patients with low CD4 counts may
have had an effect on the mortality outcomes in this study.
However, a 2009 study by Powell et al' found that although
the long-term benefits of anti-retroviral therapy are
indisputable, there may not be any short-term benefit of anti-
retroviral therapy in ICU patients with a critical illness. The
low rate of HAART use prior to admission is likely to have
had an effect on the percentage of patients being admitted for
AlIDS-related issues and may therefore impact on mortality,
affecting the generalizability of the study to populations in
which HAART use is higher. Another limiting factor of our
study is the especially high rate of VAP observed in both HIV-
positive and HIV-negative patients (71% and 25%,
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respectively), which may have significant impact on the
outcome of mortality and limit generalizability of these
findings to patient populations with lower rates of VAP.

Conclusions

In comparison with HIV-negative patients requiring MV,
HIV-infected patients requiring MV in our study experienced
increased mortality and morbidity, including VAP, particularly
if the patient had AIDS and was admitted secondary to an
HIV-related illness. Low serum albumin, elevated temperature,
low systolic blood pressure, and VAP were predictors of poor
outcomes, including mortality, in our study. Since VAP is
associated with a poor prognosis, discovering ways to
reduce its incidence in the HIV-infected patient may
improve outcome.
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