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Objective: The purpose of this study was to establish the risk factors which influence the postoperative evolution of surgical patients infected 
with human immunodeficiency virus (HIV), and to conceive a management algorithm based upon these factors. 
Methods: We have performed a bidirectional transversal study on a group of 73 HIV-positive patients who had undergone 104 surgical pro-
cedures during 2006–2010 in the university medical center of Tîrgu Mureş. We studied risk factors such as the number of CD4 T-cells (LTCD4) 
< 100/µl, anemia, thrombocytopenia, hypoproteinemia, leukopenia, wasting syndrome, ASA (American Society of Anesthesiologists) score, 
Altemeier class and NNISS (National Nosocomial Infections Survey Systems) score. We defined any registered postoperative complication, as 
well as all deaths within the first 30 days from surgery as poor outcome. We used GraphPad statistical program, Fisher test for the statistical 
analysis of data, we interpreted p <0.05 as statistically significant, for a CI of 95%. 
Results: We have registered a total of 15 complications, 5 deaths. Risk factors associated with poor postoperative outcome were LTCD4 
<100/µl (p=0.03) wasting syndrome (p=0.0001), ASA score > 1 (p=0.01), Altemeier class > II (p=0.0001), NNISS score 1 (p=0.0001). 
Conclusions: HIV-infected patients with emergency surgical pathology will benefit of surgical treatment when the anesthetic risk does not 
overpass the surgical risk, while patients who require elective interventions will be operated after the correction of risk factors. 
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Introduction
Currently, the prevalence of Human Immunodeficiency 
Virus (HIV) infection in Romania is progressively rising 
each year [1]. This can be attributed both to the increasing 
number of newly-diagnosed cases and to the improved ef-
ficacy of the advancing medical therapy. Surgical involve-
ment in the care of HIV-positive patients has grown, with 
procedures ranging from diagnostic to palliative [2,3]

The literature on postoperative complications is de-
scriptive and inconsistent and it does not support a firm 
conclusion on the association between complication rates 
and HIV serological status or disease stage. The ultimate 
outcome of surgery in HIV-infected patients is most like-
ly to depend upon many independent variables and not 
just the underlying viral infection or disease stage [4]. The 
purpose of this study was to explore the nature of surgical 
procedures performed on the HIV-infected population, to 
establish the risk factors and, considering all these, to cre-
ate an algorithm for the management of surgical patients. 

Methods
We performed a cross-sectional, bidirectional study on 73 
patients with HIV who underwent surgery between 2006 
and 2010, a total of 104 procedures. 

To insure the same case definitions, diagnostic meth-
ods, operatory techniques, hospital circumstances and the 
same therapeutic team, we included in this study only 
those Hiv-infected patients monitored in the Regional 
Center of Fight against AIDS Mureş (RCFAM) who un-
derwent surgical procedures in the university center of Tg-
Mureş. We excluded from the study: HIV-positive patients 
monitored in RCFAM who underwent surgical treatment 

in other medical centers (Sibiu, Bucuresti, Great Britain) 
and HIV-infected patients monitored in RCFAM who had 
indications for surgical treatment, but the procedure could 
not be performed due to anesthetic risks and vital organ in-
sufficiencies or dysfunctions. We studied the incidence and 
character of surgical interventions, the risk factors which 
can influence postoperative evolution in HIV-infected 
patients: the number of CD4 T-lymphocytes ≤ 100 / µl 
[5,6], white blood cell count / mm3 (L) ≤4000/ mm3 , the 
number of platelets (Tr) / mm3 ≤ 150000/ mm3 , hemo-
globin level (Hgb) ≤12g% [7], total serum proteins (P) ≤ 
6g%, body mass index (BMI) ≤16 (wasting syndrome), 
ASA (American Society of Anesthesiologists) score, Alte-
meier classification, NNISS (National Nosocomial Infec-
tions Survey Systems) score. We defined poor outcome as 
intra- and postoperative complications cumulated with the 
deaths within the first 30 days following surgery. We cor-
related risk factors with postoperative poor outcome. We 
used GraphPad statistical program, Fischer test for the sta-
tistical analysis of data, we interpreted p < 0.05 as statisti-
cally significant, for a CI of 95% [8].

The studied group consisted of 44(60.3%) female pa-
tients, 29 (39.7%) male patients, with an average age of 22 
years, a median of 20 years, a minimum of 8 months and a 
maximum of 55 years; 54 (74%) were nosocomially infect-
ed with HIV. Most patients (85%) were in the advanced 
stage of disease, according to the 1993 CDC Atlanta case 
definition [9]. 

At the time of the surgical intervention, 14 patients 
had HIV-associated infections or tuberculosis, 2 patients 
had type 2 diabetes mellitus under insulin treatment, one 
patient – latent syphilis, one – HIV cardiomyopathy. 15 
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patients had acute lung disease and 2 had Cryptococcus 
neoformans meningoencephalitis at the time of the surgi-
cal procedure.

Results
Out of a total of 83 patients with surgical problems, 10 
were treated conservatively, or in other medical cent-
ers, while the 73 remaining patients who required surgi-
cal treatment formed the population of our study. Most 
surgical interventions were performed for diagnostic and 
therapeutic purposes – 35%, followed by prophylactic in-
terventions 28%; aesthetic procedures were the least fre-
quent – 2%. 

We distributed the surgical procedures based on the 
purpose and the year of the intervention, as shown in Fig-
ure 1.

The number of surgical interventions, distributed ac-
cording to the time of their execution, reveals a significant 
annual increase in diagnostic, therapeutic and prophylactic 
interventions. Emergency surgery was performed only in 
13% cases, while 87% cases underwent elective surgical 
interventions. The risk factors of the patients at the time of 
the surgical intervention are shown in Table I.

The results of ASA, Altemeier and NNISS scores cal-
culated for each surgical procedure and the evolution of 
patients according to their scores are displayed in Figure 2.

In all 104 surgical procedures, we have registered 15 
complications, out of which 2 intraoperative and 13 post-
operative complications. The main features of the patients 
with poor outcome are displayed in Table II.

Intraoperative complications were registered in two 
patients; intraoperative hemorrhage during thoracoplasty, 
which required hemostatic intervention, and an episode of 
paroxystic tachycardia during birth by C-section in a pa-
tient with HIV cardiomyopathy, medication solved. Early 
superficial postoperative surgical site complications (within 
the first 30 days following surgery) were noticed in 8 pa-
tients – 8 procedures. Only one patient developed an early 
postoperative complication independent of the surgical 
site, but associated to the intervention – a urinary infec-
tion associated to the urinary catheter. Two patients who 
had underwent 3 invasive thoracoabdominal interventions, 
with multiple risk factors, developed deep surgical site 
complications. Early deep complications appeared in pa-

Table I.  Risk factors in surgical patients

Risk factor Number of procedures 
in patients at risk

%

LTCD4 <100/µL 36 34

Thrombocytopenia 26 25

Anemia 54 51

Hypoproteinemia 6 5

Leukopenia 25 24

Wasting syndrome 36 35

Table II.  Clinical and immunological features of patients with poor 
postoperative outcome

Complications No. STD 
C3

LTCD4  
<100

L T A HP W

Intraoperative complication 2 1 1 0 0 1 0 1

Superficial postoperative com-
plication

8 5 4 2 1 5 0 7

Early postoperative complication 
independent of the surgical site

1 1 0 0 0 0 0 0

Deep surgical site complication 3 3 3 1 3 3 1 3

Late postoperative complications 1 1 1 0 0 1 1 1

Early death 4 4 3 3 2 3 1 3

Late death 1 1 1 0 1 1 0 1

Table III.  The effect of risk factors on postoperative evolution in 
HIV-positive surgical patients

Risk factor p OR VPP% VPN% RA%

LTCD4<100/µl 0.031 1.27 36 89 21.25

Viral load > 30000 copies/µl 0.751 – – – –

Leukopenia 1 – – – –

Thrombocytopenia 0.26 – – – –

Anemia 0.08 – – – –

Hypoproteinemia 0.08 – – – –

Wasting Syndrome 0.0001 12.44 44 91 91.93

ASA1/ASA1+2+3 0.01 4.19 28.07 91.48 76

ASA1+2/ASA3+4 0.001 9.5 55.55 88.37 89.47

ASA1+2+3/ASA4 0.193 – – – –

AltemeierI/AtemeierII+IV 0.628 – – – –

AltemeierI+II/AltemeierIV 0.001 21 100 84 95

NNISS0/NNISS1+2 0.0001 9.28 52.63 91.56 89

NNISS0+1/NNISS2 0.0001 36 86 100 97
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Fig. 1.  Surgical interventions distributed by purpose and year of 
the procedure
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tients with severe immune suppression, wasting syndrome, 
hypoproteinemia, anemia or thrombocytopenia. Late post-
operative complication appeared in a single patient, with 
multiple risk factors, as shown in Table II, in which the 
diagnosis of HIV infection was set just before surgery.

Four patients died within the first 7 days following low 
or medium complexity surgery, mainly due to their severely 
altered status, HIV-associated pathology, intercurrent or op-
portunistic infections. One death was registered within the 
8–30 day interval after surgery, in a severely immune sup-
pressed patient, with wasting syndrome hypoproteinemia, 
anemia, thrombocytopenia, who required a second emer-
gency surgical intervention for a juxtacecal cold abscess. 

We used the Fisher test and calculated the probability 
that a risk factor influences the patient’s outcome. 

Discussions
Along the 104 surgical procedures that we studied, we reg-
istered 15 complications (14.42%), out of which 66.66% 
were postoperative superficial surgical site complications. 

Two patients, undergoing 3 invasive thoracoabdominal 
interventions, developed deep surgical site complications 
– 2.88% of all interventions, 25% of the complications. 
They had several risk factors, such as LTCD4 <100/µl, 
wasting syndrome, leucopenia and severe associated pa-
thology, such as Multi-drug-resistant disseminated tuber-
culosis.

Late postoperative complication appeared in a single 
patient, diagnosed with HIV infection previously to the 
surgical procedure, which counts for 0.96% complications 
of all the surgical interventions and 8.33% of all compli-
cations. At the time of the intervention, she was recently 
diagnosed with HIV infection, anemic, hypoproteinemic, 
with LTCD4 <100/µl and wasting syndrome.

Early death was registered in 4 patients (3.84% proce-
dures, 5.74% patients), while late death appeared in 1 pa-
tient (0.96% procedures, 1.35% patients). In Flum et al’s 
study, 33% patients died [10]. No deaths were registered 
during the first 24 hours following surgery.

The number of LTCD4 was determined in every pa-
tient. The average value of LTCD4 was 236/µl, with 
DS=186, CI 95% = 200–273, with a minimum of 4/µl, 
a maximum of 844/ µl and median = 210/µl (the patient 
under 6 years was excluded from this calculation).

Thirty-six procedures were performed in patients with 
LTCD4 <100/µl. By using Fisher test, we correlated the 
number of LTCD4 <100/µl with the appearance of compli-
cations and the result was not statistically significant. The 
evolution toward complications in surgical HIV-infected 
patients was not influenced by LTCD4 count lower than 
100/µl. The result was concordant with other observations 
from the literature [2,11], but it was not concordant with 
the experience of other authors [11,12,13].

By correlating the number of LTCD4 <100/µl with the 
deaths registered within the first 30 days following surgery, 
we have obtained a statistically significant result, p=0.047. 

Low LTCD4 count <100/µl (with severe immune suppres-
sion) was correlated with death in HIV-infected patients, 
with an OR=8.37, PPV=11.11% NPV=98.52%, RA%= 
88.05%, a result similar to that obtained by Albaran et 
al. [14]. Because of this, we have cumulated deaths and 
complications and thus followed the effect of LTCD4 on 
postoperative evolution.

We defined poor outcome as the intra- and postop-
erative complications cumulated with deaths produced 
within the first 30 days after surgery. We thus obtained 
p=0.031, which is statistically significant, with OR=1.27, 
PPV=36%, NPV=89%, RA%=21.25%. These statistical 
data reveal clearly that low LTCD4 levels influence the 
postoperative outcome, but the negative predictive value is 
more valuable than the positive predictive one. The value 
of LTCD4 as surgical risk factor remains controversial.

The average white blood cell count was 6409/mm3 on 
surgery day, SD=3120, CI 95% = 5802-7016, minimum= 
1300/mm3, maximum= 1800/mm3, median= 5550/
mm3. Leukopenia was detected in 25 patients, explained 
by the immunodeficiency syndrome. We correlated leu-
copenia with postoperative evolution and obtained p=1, 
which is not statistically significant. In our group, low 
white blood cell count did not influence postoperative evo-
lution, a result both concordant [15] and non-concordant 
with the results of other studies [12]. 

Preoperatively, patients had an average number of 
platelets of 222845/mm3, DS 196957, CI 95%=184541-
261148, minimum=2000/mm3, maximum=194000/
mm3, median 200000/mm3. 26 thrombocytopenic pa-
tients were operated. We did not obtain a statistically sig-
nificant result by correlating thrombocytopenia with post-
operative evolution: p=0.26, so the low number of platelets 
did not influence the outcome of the disease.

The average value of serum hemoglobin within the 
first 24 hours before surgery was 11.42 g%, SD 1.92, CI 
95%=11.05-11.8, minimum=7 g%, maximum=15 g%, 
median=11.85 g%. 54 patients with various degrees of 
anemia underwent surgery. We did not obtain a statisti-
cally significant result by correlating anemia with postop-
erative outcome – p=0.0853, which indicates that anemia 
did not have any effect on postoperative evolution.

Serum protein levels within the first 24 hours before 
surgery had an average value of 7.46 g%, with SD=1, CI 
95%=7.26-7.6, minimum=5 g%, maximum 9.9 g%, me-
dian=7.45 g%. 6 patients had hypoproteinemia at the time 
of the intervention. We did not obtain a statistically signifi-
cant result by correlating the presence of hypoproteinemia 
with postoperative outcome – p=0.08, which indicates that 
low serum protein levels did not influence the evolution. 

Body mass index (BMI), separately calculated for each 
patient with help from the online BMI calculator [16], in-
dicated the presence of wasting syndrome (BMI <16) in 36 
patients, which is why we decided to analyze the obtained 
data statistically. By correlating the presence of wasting 
syndrome with postoperative evolution, we obtained a 
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very significant statistical result, p=0.0001, so wasting 
syndrome was associated with poor outcome in HIV-in-
fected surgical patients, OR=12.4, PPV=44%, NPV 91%, 
RA%=91.93%, results which prove that wasting syndrome 
was a negative prognostic factor in our study group. This 
can be easily explained by the fact that patients with wast-
ing syndrome are in an advanced stage of the infection, 
which involves multiple concurrent diseases and metabolic 
impairment. These results were concurrent with the obser-
vations of Schecter et al. [17]. 

Patients who underwent surgical interventions were 
categorized according to ASA, Altemeier, NNISS scores. 
Postoperative evolution was observed in correlation with 
these scores. Favorable outcome in patients with ASA 1 
score compared to those with ASA 3 score was obvious, a 
result concordant with the observations of Schecter et al. 
[17].

A similar association was observed for Altemeier classi-
fication and NNISS score, which is why statistical analysis 
of data was performed. In order to differentiate the im-
portance of score values, sets of categories were compared. 
By correlating ASA 1 and ASA 2+3+4 scores with postop-
erative evolution, we obtained a statistically significant re-
sult, p=0.0131, OR=4.19, PPV=28.07%, NPV= 91.48%, 
RA%=76.13%, which means that the patients’ evolution 
is influenced by ASA score higher than 1. By correlating 
ASA 1+2 scores and ASA 3+4 scores with the evolution, 
we obtained a very significant statistical result, p=0.0001, 
OR=9.5, PPV=55.55%, NPV 88.37%, RA%=89.47%, 
which proves the negative effect of scores ASA 3 and 4 on 
the outcome and their value as prognostic factors. We did 
not obtain a statistically significant result by correlating 
ASA 1+2+3 compared to ASA 4 score with the outcome of 
the disease, p=0.1931, which indicates that there is no dif-
ference between the prognostic value of ASA 4 compared 
to ASA 3 score. This is how we reached to the conclusion 
that ASA score 2 may be considered a risk factor.

Altemeier classification was correlated with the pa-
tients’ evolution, separated on categories as well. We did 
not obtain a statistically significant result by correlating 
Altemeier class I and Altemeier class II+IV with the evo-
lution, p=0.628, so Altemeier class II/IV did not have a 
different impact on evolution compared to Altemeier class 
I. By correlating Altemeier class I+II and class IV with the 
evolution, we obtained a very significant statistical result, 
p=0.0001, OR=21, PPV=100%, NPV=84%, RA%=95%, 
according to which Altemeier class higher than II may be 
considered at risk.

We correlated NNISS score categories with the pa-
tients’ evolution. When correlating NNISS 0 and NNISS 
1+2 scores with the evolution, we obtained a statistically 
significant result, p=0.0001, OR=9.38, PPV=52.63%, 
NPV=91.56%, RA%=89%, which proves that NNISS 
1 score may be used as prognostic factor. By correlating 
NNISS 0+1 and NNISS 2 scores with the evolution, we 
obtained a statistically significant result, p=0.0001, which 

proves that the outcome of surgical patients is influenced 
by a NNISS score > 1 in a progressive way.

According to these results, postoperative evolution in 
our group of study was influenced by the level of LTCD4 
< 100/ µl, the presence of wasting syndrome, ASA score 1, 
Altemeier class II and NNISS score.

Conclusions
1.	 The incidence of surgical interventions in HIV-infected 

patiens is continuously increasing.
2.	 We registered a total of 15complications (14.42%), 

66.66% of all postoperative complications were early 
superficial postoperative surgical site complications.

3.	 5.74% of all surgical patients presented early death, 
1.35% - late death. 

4.	 Leukopenia (p=1), thrombocytopenia (p=0.26), ane-
mia (p=0.08) hypoproteinemia (p= 0.08) did not influ-
ence postoperative evolution.

5.	 Poor postoperative outcome was statistically sig-
nificantly related with LTCD4 count < 100/µl, 
p=0.031, with an OR=1.27, PPV=36%, NPV=89%, 
RA%=21.25% 

6.	 Wasting syndrome was correlated with postoperative 
poor outcome in a very statistically significant way, 
p=0.0001, OR 12.4, PPV 44%, NPV91%, RA% 
91.93%.

7.	 ASA score 2 represented a risk factor for postoperative 
evolution in HIV-positive patients, p=0.0001, OR=9.5, 
PPV=55.55%, NPV=88.37%, RA%=89.47.

8.	 Altemeier class II represented a risk factor for posto-
perative outcome in HIV-infected patients, p= 0.001, 
OR=21, PPV=100%, NPV=84%, RA%=95%.

9.	 NNISS score 1 represented a risk factor for postoperati-
ve outcome in HIV-infected patients, p= 0.0001, OR= 
9.38, PPV= 52.63%, NPV= 91.56%, RA%= 89%.

By corroborating these data, we established a management 
algorithm for surgical HIV-infected patients.
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