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ABSTRACT 

Objective: To investigate the relationship between 
immune function and perioperative sepsis in HIV- 
positive patients. Methods: Retrospective analy- 
sis of 144 HIV-positive patients surgically treated 
from Oct 2008 to Dec 2010 in Shanghai Public 
Health Clinical Center. The patients were divided 
into four groups based on their CD4+T cells 
counts in preoperative period: group A (0 - 99 
cell/ul), group B (100 - 199 cell/ul)，group C (200 - 
349 cell/ul)，group D (≥350 cell/ul). All patients 
had received standardized surgical procedures, 
careful surgical routines were applied. To re-
duce operational damage, conventional antibi- 
otics, anti-TB, anti-fugal, antiretroviral therapies 
were used to prevent infection and promptly 
treatment of complications. Results among 144 
HIV-positive patients (male 133 and female 11, 
aged 42.6 ± 12.5), 80 patients got perioperative 
sepsis (14 cases in preoperative period and 66 
cases in postoperative period). 64 cases did not 
get sepsis. The average CD4+T cell count was 
276.97 ± 137.91 in preoperative period of pa- 
tients without sepsis, which was significant hi- 
gher than the patients with preoperative sepsis 
(151.29 ± 110.64) and patients with postoperative 
sepsis(161.14 ± 128.45) (F = 13.91, P < 0.05). 
There were statistic differences of perioperative 
sepsis among A group (82.6%), B group (69.8%), 
C group (40.5%) and D group (26.9%) (χ2 = 23.680, 
P < 0.01). Three cases died of MODS in group A , 
each one died of MODS in group B and group C. 
There was no death in group D. There was 
negative correlation between the incidence of 
sepsis and levels of CD4+T cells (r = –0.987, P = 
0.013). Conclusions With the decrease of pre- 
operative CD4+T cells, the risk of perioperative 

sepsis had notable increase. Complete evalua- 
tion of surgical risk and suitable perioperative 
treatments may obtain better effect for the pa- 
tients infected HIV. 
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1. INTRODUCTION 

Sepsis is a common complication following serious 
trauma/burn, shock, infection or major surgery, and also 
is a systemic inflammation response syndrome (SIRS) in 
the presence of infectious factors. Furthermore, sepsis 
can develop into septic shock and multiple organ dys- 
function syndrome (MODS), which is largely responsible 
for the extremely high mortality. Nowadays, although 
great progress has been made in the pathogenesis, diag- 
nosis and prevention of sepsis, the incidence and morta- 
lity rate of sepsis still remain high. Studies reveal the 
mortality rate of sepsis is as high as 28% ~ 56% [1-4]. 
Once infected with human immunodeficiency virus (HIV), 
humans will develop immune dysfunction. HIV infected 
patients with surgical conditions require surgical treat-
ment in certain environments. Because of the immune 
dysfunction, HIV infected patients are susceptible to 
postoperative sepsis that go along with different clinical 
manifestations. At present plenty of comprehensive hos-
pitals take the HIV testing as a regular program before 
surgery. Once HIV infection test index is positive, pa-
tients will be euphemistically advised against/denied op-
erations by surgeons. One of the reasons against the sur-
gical operation is that patients with HIV infection are 
susceptible to infectious complication after surgery. 

Shanghai Public Health Clinical Center is a designated 
hospital for treatment of HIV infectious patients. From 
October 2008 to December 2010, a total of 156 HIV in- 
fected patients underwent operation at surgery depart-  
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ment, among whom 144 complete cases data before and 
after surgery were collected. The data revealed a total of 
80 cases suffered from perioperative sepsis complication. 
Herein, we report our remedy experiences in these pa- 
tients. 

2. PATIENTS AND METHODS 

2.1. Clinical Data 

A total of 156 HIV infected patients who were recruit- 
ed from October 2008 to December 2010 underwent sur- 
gery in the Surgery Department of Shanghai Public Health 
Clinical Center affiliated to Fudan University. Among 
those cases, 144 complete clinical data before and after 
surgery were subjected to retrospective analysis. The 
inclusion criteria included: 1) patients with HIV infec- 
tion which was confirmed by the Centers of Disease 
Control. 2) patients with complete medical record: gene- 
ral examinations and examination of immune function 
before and after surgery which were carried out in the 
department of surgery of Shanghai Public Health Clinical 
Center. The age of these patients ranged from 19 to 74 
years with an average age of 42.62 ± 12.51 years. There 
were 133 males (92.3%) with an average age of 42.76 ± 
12.79 years and 11 females (7.7%) with an average age 
of 40.91 ± 8.65 years. 80 cases suffered from periopera- 
tive sepsis complication, namely the SIRS with infective 
factors according to sepsis diagnosis standard from the 
2001 international sepsis meeting. 

2.2. Type of Surgery and Perioperative 
Management 

Routine inspection was conducted after admission, On 
top of which operative risk was evaluated and surgical 
preparation was formulated prior to surgery. There were 
46 gastrointestinal surgeries, 11 hepatobiliary surgeries, 
18 orthopedic surgeries, 9 urological surgeries, 32 sur-
geries for surface mass resection, 10 surgeries for ab-
scess incision and drainage, 7 surgeries for splenectomy, 
6 surgeries for thyroid tumor resection, and 5 surgeries 
for other conditions such as vascular surgery and oph-
thalmology. There were 14 cases with preoperative sepsis. 
For patients with general pathogenic bacteria or with 
tuberculosis or cryptococcus infection before surgery, 
symptomatic treatment was carried out and infection was 
controlled. While, for patients with peritonitis or deep 
abscess, emergency surgery will be performed on the 
basis of anti-infection treatment. The vital signs were 
monitored and complications were timely treated after 
surgery. Meanwhile, nutrition support, anti-infection, 
anti-retroviral and anti-tuberculosis treatments also con- 
tinued. 

2.3. Grouping 

Assuming there are different susceptibility and sever- 
ity to the sepsis, patients were divided into 4 groups in 
accordance with the level of CD4+T lymphocytes. Group 
A: CD4 T cells < 100 cells/μl; Group B: 100 cells/μl ≤ 
CD4 T cells < 200 cells/μl; Group C: 200 cells/μl ≤ CD4 
T cells < 350 cells/μl; Group D: CD4 T cells ≥ 350 
cells/μl. Patients were divided into 3 groups according to 
preoperative or postoperative sepsis complication, no 
sepsis, before and after operation. The number of CD4+T 
and CD8+T cells, the ratio of CD4+T/CD8+T cells and the 
alteration of routine blood testing were respectively sta- 
tistically analyzed to explore pathogenesis regularity of 
perioperative sepsis in the patients with varying degrees 
of immune function damage.  

2.4. Statistical Analysis 

All analyses were performed with SPSS 17.0 statisti- 
cal software. Sepsis is a systemic inflammation response 
syndrome (SIRS) in the presence of infectious factors. 
HIV infected patients meeting the standard of SIRS were 
diagnosed as sepsis, while patients with dysfunctional 
organs no less than two were classified as multiple organ 
dysfunction syndrome (MODS). Means ± standard devi- 
ation were adopted for quantitative data, chi square test 
were employed for variance analysis in qualitative data. 
Pearson correlation was tested for linear correlation. A 
value less than 0.05 were considered statistically signifi- 
cant.  

3. RESULTS 

There were 14 cases with preoperative sepsis, 66 cases 
with postoperative sepsis and 64 cases without sepsis 
after surgery among 144 HIV infected patients. Surgery 
types and patients with or without preoperative sepsis are 
listed (Figure 1). Patients were divided into 3 groups 
according to preoperative or postoperative sepsis com- 
plication, no sepsis complication. The average count of 
CD4+T lymphocytes in the group of no perioperative 
sepsis is significantly higher than that of CD4+T lym- 
phocytes in the groups of preoperative and postoperative 
sepsis (P < 0.05). The levels of CD4+T cells before sur- 
gery in each group are listed (Figure 2). Patients were 
divided into 4 groups according to the number of CD4+T 
lymphocytes before surgery. There were 19 cases with 
complication of sepsis among 23 patients in the Group A 
(82.609%), 37 cases with complication of sepsis among 
53 patients in the Group B (69.811%), 17 cases with com- 
plication of sepsis among 42 patients in the Group C 
(40.476%) and 7 cases with complication of sepsis 
among 26 patients in the Group D (26.923%). CD4+T 
lymphocytes level is significantly reversely correlated 
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Figure 1. Surgery types and septic cases during perioperative period. 
 

  

Figure 3. The linear correlation between the level of CD4+T 
lymphocytes and sepsis. 

Figure 2. CD4+T lymphocytes count before surgery and sepsis 
in each group. 

  
(SIRS) in the presence of infectious factors according to 
sepsis diagnosis standard from the 2001 international 
sepsis meeting [5]. HIV infective patients were diag- 
nosed as sepsis once meeting the standard of SIRS. The 
clinical manifestations of patients with HIV infection are 
variable. Some patients had sepsis before surgery, while 
some patients showed typical clinical manifestations of 
SIRS after surgery, such as fever, accelerated heartbeat, 
fast breath and increased number of White blood cells 
(WBC), all those vital life indexes will return to normal; 
Certain patients without any infective factors other than 
HIV infection present high fever a few days after surgery, 
and then the body temperature gradually return to normal. 
However, general antibiotic treatment is hardly effective  

with sepsis（P < 0.05）.The linear correlation between the 
level of CD4+T lymphocytes and the sepsis are showed 
(Figure 3). The relationship between the level of CD4+T 
lymphocytes before surgery and perioperative sepsis 
occurrence is analyzed by adopting columns chi-square 
and Pearson correlation analysis (Table 1), the single 
factor of variance analysis of sepsis are presented in Ta-
ble 2.  

4. DISCUSSION 

4.1. The Septic Feature of HIV-Infective 
Patients 

Sepsis is a systemic inflammation response syndrome  
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Table 1. Columns chi-square and Pearson correlation analysis for the corelation between the level of preoperative CD4+T lympho-
cytes and perioperative sepsis occurrence. 

Preoperative CD4+T grouping sepsis nonsepsis percent% χ2 p r p 

A(0-) 19 4 82.609 23.680 <0.001 0.987 0.013 

B(100-) 37 16 69.811     

C(200-) 17 25 40.476     

D(350-) 7 19 26.923     

Total 80 64 55.556     

 
Table 2. Variance analysis for the single factor of sepsis during perioperative period. 

character preoperative sepsis (A) postoperative sepsis (B) nonsepsis (C) F p 

age 37.57 ± 11.37 43.21 ± 11.18 43.11 ± 13.90 1.269  0.284  

Preoperative 
CD4 count 

151.29 ± 110.64 161.14 ± 128.45# 276.97 ± 137.91*△ 13.905  <0.001 

CD8 count 619.93 ± 392.54 646.28 ± 384.45 810.62 ± 447.37*△ 2.757  0.067  

CD4/CD8 0.27 ± 0.26 0.30 ± 0.26 0.45 ± 0.36*△ 4.597  0.012  

WBC 7.77 ± 3.57 5.34 ± 3.16# 5.75 ± 2.07* 4.456  0.013  

HGB 103.82 ± 30.15 114.46 ± 24.03 128.46 ± 19.97*△ 9.667  <0.001 

PLT 250.43 ± 131.82 211.27 ± 105.71 195.75 ± 78.58 1.870  0.158  

ALB 36.68 ± 11.79 42.54 ± 14.19 43.78 ± 9.30 1.328  0.269  

Postoperative 
CD4+T 

191.29 ± 88.28 152.05 ± 136.13 295.94 ± 151.94△ 6.965  0.002  

CD8+T 751.43 ± 458.09 554.21 ± 304.53 866.72 ± 555.64△ 4.028  0.023  

CD4/CD8 0.32 ± 0.31 0.32 ± 0.31 0.42 ± 0.27 0.835  0.438  

WBC 7.09 ± 5.62 5.73 ± 3.56 6.30 ± 1.83 0.834  0.437  

HGB 99.02 ± 21.77 112.92 ± 20.93# 122.78 ± 18.07*△ 6.222  0.003  

PLT 230.74 ± 119.43 181.05 ± 102.30 234.52 ± 102.56△ 3.051  0.052  

ALB 36.28 ± 13.26 40.20 ± 12.18 40.30 ± 6.13 0.650  0.524  

Note: *significant between group C and group A; Δ significant between group B and group C; #significant between Group A and Group B; α = 0.05. 

 
for some patients with obvious opportunistic infections, 
such as tuberculosis, pneumocystic Carinii pneumonia, 
fungal infections etc, which makes them prone to suffer- 
ing septic shock and multiple organ failure. We suspected 
the diverse septic clinical manifestation of patients with 
HIV infections after surgery may be due to the different 
degrees of immune system impairment, the etiology of 
combined opportunistic infection and the stimulating re- 
action of organism to surgical trauma. HIV selectively 
invades cells with CD4 receptor, so CD4+T lymphocytes 
are main target cells. Once infected by HIV, the functions 
of CD4+T lymphocytes are impaired or even destroyed 
largely, which is the leading cause of immunodeficiency 
[6,7]. When the number of CD4+T lymphocytes are less 
than 200 cells/μl, patients may develop AIDS. At this 
period, the immune function of the patients is signifi- 
cantly compromised and consequently it makes patients 
prone to multiple opportunistic infections, along with a 
remarkably increased probability of postoperative infec- 
tious complications. The immune function is almost re- 

garded as normal among those patients with the number 
of CD4+T lymphocytes no less than 350 cells/μl. There- 
fore, the number of CD4+T lymphocytes less than 350 
cells/μl are treated as an indicator for clinical antiviral 
therapy. Assuming there is different susceptibility and 
severity to the sepsis, patients were divided into 4 groups 
based on their level of CD4+T lymphocytes. Through 
Analysis of linear correlation between the level of CD4+T 
lymphocytes and sepsis from each group, we find that 
the level of CD4+T lymphocytes is negatively corre- 
lated with sepsis, which means the lower CD4+T lym- 
phocytes’ level, the higher septic rate. Taking occurrence 
of sepsis from group of preoperative or postoperative 
sepsis and no perioperative sepsis as a single factor to 
test its variance analysis, we found that the level of 
CD4+T lymphocytes and hemachrome, the ratio of CD4 
+T/CD8+T lymphocytes from group of no perioperative 
sepsis before surgery were all higher than the other two 
groups. The level of CD4+T lymphocytes and hemach- 
rome from group of no perioperative sepsis after surgery 
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was higher than the other two groups. 

4.2. Operative Risk Evaluation 

The majority of our surgical patients were around 40 
years old, most of them were male. About 1/4 patients 
had not been aware of their infection by HIV until diag- 
nosed through routine examination before surgery. With 
the depletion of CD4+T lymphocytes, some patients de- 
veloped opportunistic infections, accompanied with sym- 
ptoms of fever, emaciation, anemia etc. For instance, The 
low level of CD4+T lymphocytes and hemachrome, the 
low ratio of CD4/CD8 T lymphocyte before surgery, the 
low level of platelet and hemachrome, the low ratio of 
CD4/CD8 T lymphocyte, are all indexes that represent 
postoperative septic risk factors [8-10]. To evaluate sur- 
gical risk, those comprehensive factors, such as patients’ 
general condition, the complexity of surgery, should be 
take into account. The treatments and surgical indication 
for those HIV infected patient with CD4+T lymphocytes 
more than 350 cell/ul are similar to those in general 
population. If the CD4+T lymphocytes count ranges from 
200 cells/μl to 350 cells/μl, we should carefully determine 
whether patients have other concomitant diseases. If there 
are no other concomitant diseases, the extent of surgery 
should be appropriately reduced, and the vital signs 
should be remained stable during surgery so as to mini- 
mize the surgical damage to patients. However, if other 
concomitant diseases are found, preoperative risk evalu- 
ation is necessary, the surgery program should be per- 
formed on the basis of control of concomitant diseases. 
When the CD4+T lymphocytes count is lower than 200 
cells/μl, the surgery for HIV infective patients should be 
cautious; if surgery is the only strategy to save life or 
alleviate pain, patients and their relatives should be fully 
informed of the prognosis and peril of disease before the 
surgery. It should be noted that one patient with CD4+T 
lymphocytes count only 6 cells/μl underwent emergency 
surgery due to intestinal perforation and peritonitis, the 
perforated and necrotic intestine was removed and 
proximal enterostomy was carried out. Even though pos- 
toperative wound infection was observed, that patient 
still discharged with favorable wound healing. In addi- 
tion, we performed sigmoid colostomy, antifugal and 
antiretroviral treatment combined with sterile dressing 
change on one patient with CD4+T lymphocytes as few as 
34 cells/μl, perianal ulcer and cryptococcal meningitis. 
When patient’s perianal ulcer recovered, sigmoid colos- 
tomy closure was carried out. At last, that patient was dis- 
charged with favorable outcome. 

4.3. Perioperative Treatment 

As tuberculosis,fungal infection and other opportunis- 
tic infections are commonly found among AIDS patients, 

the preoperative general condition should be rectified as 
early as possible. Those items include appropriate blood 
transfusion, fluid infusion, application of antibiotics or 
antifungal drugs for infection control. When CD4+T lym- 
phocytes count less than 200 cell/ul, sulfonamides and 
antifungal drugs ought to be applied for preventing from 
Pneumocystis pneumonia and other fungal infection. As 
bowel function paralysis after abdominal surgery may 
continue for 3 to 5 days, vein injection should be first 
taken as route of administration for tuberculosis and then 
return to oral till the recovery of bowel function. After 
terminating administration of antiretroviral drug the day 
of surgery, the normal administration should be resumed 
as soon as possible after surgery [11-13]. A gastric tube 
were retained at the time of abdominal surgery and 
closed temporarily after taking medicine. If patients have 
abdominal distention, some gastric juice can be drawn 
out one hour later after oral administration. Because re- 
sisting tuberculosis drug were used all the time, posto- 
perative tuberculosis spread didn’t occur.  

4.4. Prognosis of Sepsis in HIV Infected 
Patients 

With only wound infection and light systemic inflam- 
matory response symptoms, HIV infective patients usu- 
ally get better outcome under timely treatment. For those 
patients with tuberculosis or fungal infections, unless un- 
der emergency condition, surgery should not be started 
until these opportunistic infection are completely con- 
trolled; When emergency surgery are necessary in order 
to address the problem which non-operative treatment 
can’t solve, adequate symptomatic should be given be- 
fore surgery. After that, antibiotics and antifungal drugs 
through veinous access according to the length of opera- 
tion is timely applied. In our study, among 80 periopera- 
tive septic cases, 5 patients had died from septic shock 
and MODS. In those 5 patients, 2 cases have serious 
pulmonary infection, and 3 cases have severe celiac in- 
fection. Other remaining 75 septic patients had recovered 
for prompt treatment. Therefore, surgery can address the 
key issues which threaten life or influence subsequent 
treatment on the basis of fully physical examination, ope- 
rative risk evaluation and proper measures to control 
opportunistic infections. The quality of life and survival 
rate are greatly improved after surgery. In addition, the 
application of efficient antiretroviral drugs can keep HIV 
infected patients on the stable stage of disease and con- 
tribute to immune reconstruction which prolongs the 
survival. 
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