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Abstract:

Objective: This research work carried to assess the prevalence of the post-surgical infection, fracture nonunion
and different risk factors responsible for infection in the positive patients of HIV (Immunodeficiency Virus).
Methodology: We retrospectively evaluated the HIV positive patients suffering from fracture treated with surgery
in Orthopedic Department of Doctors Hospital, Lahore from June 2016 to April 2019. We also selected 50 more
patients as control who were present with fractures but they were negative HIV patients. We reviewed the clinical
information of the patients of both groups. We compared the prevalence of the post-surgical infections and
fracture nonunion between the patients of both groups, we also evaluated the risk factors for the infections after
surgery in the positive HIV patients.

Results: The prevalence of the adverse healing of wound and incision infection in group of HIV positive patients
was much high as compared to the group containing negative HIV patients but there was no significant disparity
between the patients of both groups (P > 0.050). Multivariable regression examination showed that HIV medical
category (P < 0.050), category of CD4+ T-lymphocyte (P < 0.010) and open fracture (P < 0.050) were the
common risk factors for the wound infection after surgical intervention but age, sex, duration of surgery, type of
incision, emergency operation, count of albumin & lymphocyte were not the significant risk factors (P > 0.050).
We found no important disparity in the nonunion rate between the patients of both groups (P > 0.050).
Conclusion: There can be healing of the incision and there can be unity of the fracture in majority of the positive
HIV patients present with fracture. There was close association of the infections of wound after surgical
intervention with the open fracture, category of CD4+ lymphocyte and HIV medical category. KEYWORDS:
Intervention, prevalence, methodology, infection, wound, surgery, albumin, HIV.
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INTRODUCTION:

AIDS (Acquired Immuno-Deficiency Syndrome) as
a result of human HIV infection in one of wide
pandemics of the whole developed world [1, 2]. In
only China, 4.340 hundred thousand people have
infection of HIV and recently detected patients were
0.70 hundred thousand persons in the year of 2017
in our country [3]. Positive HIV patients may face
malignancies due to  humoral, cellular
immunological and non-specific deficiencies [4, 5].
There are various research works present on the
clinical findings of the orthopedic surgical
interventions in the positive HIV patients.
According to the findings of some authors, there is
high rate of infection of wound and nonunion in the
positive HIV patients as compared to the negative
HIV patients [1, 6]. In one research work conducted
on forty two positive HIV patients, Hao stated that
there is no correlation of the HIV infection with the
high rate of infections after surgery and nonunion of
fracture [7].

Li stated in his research work that positive HIV
patients got normal healing with no particular
infection [3]. Some authors reported that there can
be occurrence of implant sepsis after the internal
fixation [5, 8], but in one other research work on
ninety one positive HIV patients, Graham stated that
internal fixation was secure and there was no
enhanced danger of detection of implant sepsis [9].
But there are very frequent controversies. The
rationale of this research work was to assess the
prevalence of fracture nonunion and infections after
surgery and to evaluate the risk factors associated
with the infections after surgical interventions in the
positive HIV patients to support the specialist to
manage the best treatment strategies for such
patients.

METHODOLOGY:

From June 2016 to April 2019, total 69 HIV patients
treated surgically in Orthopedics Department of
Doctors Hospital, Lahore. We reviewed the data of
all these patients retrospectively. We reviews the
clinical information like age of patient, sex,
admission date, duration of surgery, hemoglobin
level, count of lymphocyte, type of incision, count
of CD4+T-lymphocyte, HIV medical category, co-
morbidities after surgery, class of wound, type of
surgery, wound infections due to surgery, outcomes
and follow-ups. We included the patients with
confirmed HIV infection who underwent fracture
surgery, with proper medical records and they
observed complete follow up for at least fifteen
months. Enzyme-linked immune-sorbant assay was
in use for the diagnosis of HIV condition. We
excluded the patients suffering from other serious
complications or with incomplete medical records.
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We only included the patient present with single
fracture. At the same time, we selected 50 negative
HIV patients present with fractures as controls.
Ethical committee of the institute gave the
permission to conduct this research work and we
obtained the written consent from every patient after
describing him the purpose of this research work.

To assess the immune system condition of the
patients with HIV positivity, count of the CD4+ T-
cell was calculated and categorized into 3 different
levels, < 200.0/uL, 200.0-499.0/uL and > 500.0/uL.
A count of CD4+ T-cell of < 200.0/uL show very
high risk for the appearance of opportunistic
infection [10]. We selected an authentic criteria for
the diagnosis of the infections after surgical
interventions [7]. When the patient was able to bear
the pain free weight we considered it as fracture
union [6]. SPSS V. 23 was in use for the statistical
analysis if the collected information. We presented
the continuous variables in averages and standard
deviations. We used the Chi-square test for the
presentation of the categorical variables. We used
the multivariate regression analysis for the
identification of the risk factors linked with the
infections after surgical intervention. P value of less
than 0.050 was the significant one.

RESULTS:

In current work, we excluded 15 patients who failed
to fulfill the inclusion standard and we included only
54 patients in the positive HIV patients group. In
positive HIV group, there were 77.80% (n: 42) male
patients and 22.20% (n: 12) female patients. The
average age of the patients was 39.60 years. In the
group of controls, there were 72.0% (n: 36) males
and 28.0% (n: 14) female patients with an average
age of 41.50 years. All patients underwent internal
fixation with surgical intervention. The baseline
traits of the patients of both groups are present in
Table-1. Count of CD4+ T-cell was much lower in
the positive HIV group as compared to the group of
controls (P < 0.050). There was normal healing of
incision in 41 patients and we observed adverse
healing in 13 patients with redness of incision in 4
patients, discharge from wounds in 2 patients, fat
liquefaction in only 1 patient, two patients with
wound dehiscence and infection of incision in 4
patients. The rate of prevalence of adverse healing
of incision and infection were 24.10% and 7.40%
correspondingly. But in negative HIV group, we
observed adverse healing in eight patients out of
total 50 patients. The rate of prevalence of adverse
healing of incision and infection were 16.0% and
4.0% respectively. The rate of adverse healing and
infection of incision in the positive HIV group were
much high as compared with the negative HIV
patients.
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Table-1: The baseline characteristics of patients in the two groups.

HIV positive (n=54) HI\(nrleSg(%tlve
Variables No/ | Percent/ | No/ | Percent/ p-value
Mean SD Mean SD
Gender M/F 42/12 - 36/14 - P>0.0500
Age in years 39.6 7.8 41.5 6.3 P>0.0500
Upper limb 18.0 - 13.0 -
. Lower limb 22.0 - 19.0 -
Fracture site - P>0.0500
Spine 8.0 - 10.0 -
Pelvis 6.0 - 8.0 -
Internal fixation of plate 29.0 - 21.0 -
Internal fixation of medullary
Surgery Type | pin 17.0 - 19.0 - P>0.0500
Inter body fusion +internal 8.0 i 10.0 i
fixation
CDa+ T cell 3790 | 690 | 6850 | 970 | P<0.0500
count
Baseline Characteristics
335 .
0 © g -
O - ©
g Inter body fusion +internal fixation |
>
|_
gi)‘o Internal fixation of medullary pin |
::-’, Internal fixation of plate g
Pelvis |
o
° Spine |
S
I Lower limb
Upper limb g
[J] .
g:ﬂ In years -

0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
HIV negative (n=50) No / Mean 36/14 M HIV positive (n=54) No / Mean 42/12

We resolved all the complications with antibiotic treatment. We divided the positive HIV patients into subgroups
of normal & adverse incision healing. The comparison among various variables in these subgroups is present in
Table-2. We found significant disparities in the mentioned variable in both subgroups (P < 0.050, Table-2). After
the surgery, in the positive HIV group there was failure of union of 3 fractures, 1 tibia and 2 humerus and we
revised surgery to unite them. The rate of nonunion in the positive HIV group was 5.60% and in control group it
was 2.0%.
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Table-11: The comparison between the two HIV positive subgroups.

. Poor incision healing Normal incision healing P-value
Variables
Mean. No SD. Percent Mean. No SD. Percent
Age (year) 45.1 6.70 38.6 4.80 P<0.0500
Albumin (g/L) 29.8 4.60 34.9 6.30 P<0.0500
Hemoglobin (g/L) 125.6 16.40 136.5 17.90 P<0.0500
Lymphocyte count (x10%/L) 1.2 0.50 1.6 0.80 P<0.0500
Operation time (min) 182.0 36.00 140.0 25.00 P<0.0500
1 4.0 - 25.0 -
CDA4+ T cell category (n) 2 5.0 - 11.0 - P<0.0500
3 4.0 - 5.0 -
A 6.0 - 32.0 -
HIV clinical category (n) B 6.0 - 8.0 - P<0.0500
C 1.0 - 1.0 -
. Yes 9.0 - 13.0 -
Emergency operation (n) P<0.0500
No 4.0 - 28.0 -
Yes 8.0 - 6.0 -
Open fracture P<0.0500
No 5.0 - 35.0 -

HIV Comparison

Operation time (min)
Lymphocyte count (x109/L)
Hemoglobin (g/L)

Albumin (g/L)

Age (year)

0.0 20.0

B Normal incision healing SD . Percent

Poor incision healing SD . Percent

DISCUSSION:

In this current research work, we emphasized on the
assessment of the prevalence of infection after
surgical intervention, fracture nonunion and
different risk factors having association with
infection after surgery in the HIV positive patients
with infection. We discovered that the rate of
prevalence of incision infection in positive HIV
group was high but there was no important
difference between the patients of both groups
showing that the presence of HIV infection is not
able to rise the incidence of the infection after
surgical intervention. These findings are much same
with the results of Li [3]. The prevalence of the

40.0  60.

0 80.0

100.0 120.0 140.0 160.0 180.0 200.0

Normal incision healing Mean . No

B Poor incision healing Mean . No

adverse incision healing in positive HIV patients
was 24.10% which is much high than the 16.0% in
control group. This finding was not similar with the
results of research work conducted by Li. There was
need of future research works on large sample size
for the consolidations of findings on such issues.

Most of the studies have advocated some reasonable
peri-operative adjuvant therapy as nutritional
support, immune-modulators & anti-retroviral
medicines [11, 12]. In one research work on 26
patients, Wijesekera proposed in open fractures
administered with internal fixation that the rates of
wound infection after surgical intervention were




IAJPS 2020, 07 (03), 200-204

high in the positive HIV patients as compared to
their HIV negative controls [13]. Regarding the
union of fractures, some research works stated that
infection of HIV as well as its therapy have
association with the altered density of bone mineral
and enhanced avascular which rises the danger of
fracture nonunion [14].

CONCLUSION:

In this research work, the rate of nonunion in
positive HIVV group was 5.60% and in group of
controls, this rate was 2.0%, though the prevalence
in positive HIV group was high, there was no
important difference between the patients of both
groups. The results of this research work conclude
that there was no association of the HIV positivity
with the high risk of nonunion of fracture.

REFERENCES:

1. Cummins F, Ramasubbu B, McCarthy T,
Bergin C, Grieve PP. Surgery of the femur in
HIV positive patients: a retrospective review
from 2005 to 2011. Ir J Med Sci.
2015;184(2):505-510. doi: 10.1007/s11845-
014-1156-6.

2. Randelli F, Pulici L, Favilla S, Maglione D,
Zaolino C, Carminati S, et al. Complications
related to fracture treatment in HIV patients: a
case report. Injury. 2014;45(2):379-382. doi:
10.1016/j.injury.2013.09.026.

3. Harrison WJ, Lewis CP, Lavy CB. Open
fractures of the tibia in HIV positive patients: a
prospective controlled single-blind study.
Injury. 2004;35(9):852-856. doi:
10.1016/j.injury.2004.01.005.

4. Hao J, Herbert B, Quispe JC, Cuellar DO,
Chadayammuri  V, Kim JW, et al. An
observational case series of HIV-positive
patients treated with open reduction internal
fixation for a closed lower extremity fracture.
Eur J Orthop Surg Traumatol. 2015;25(5):815-
819. doi: 10.1007/s00590-015- 1595-4.

5. Bahebeck J, Eone DH, Nonga BN, Kingue TN,
Sosso M. Implant orthopaedic surgery in HIV
asymptomatic carriers: management and early
outcome. Injury. 2009;40(11):1147- 1150. doi:
10.1016/j.injury.2008.12.012.

6. Graham SM, Bates J, Mkandawire N, Harrison
WJ. Late implant sepsis after fracture surgery in
HIV positive patients. Injury. 2015;46(4):580-
584. doi: 10.1016/j.injury.2014.12.015.

7. Yoo JJ, Chun SH, Kwon YS, Koo KH, Yoon
KS, Kim HJ. Operations about hip in human
immunodeficiency viruspositive patients. Clin
Orthop Surg. 2010;2(1):22-27. doi:
10.4055/ci0s.2010.2.1.22.

8. Richardson J, Hill AM, Johnston CJ, McGregor
A, Norrish AR, Eastwood D, et al. Fracture
healing in HIV-positive populations. J Bone

Farwa Javaid et al

10.

11.

12.

13.

ISSN 2349-7750

Joint Surg Br. 2008;90(8):988-994. doi:
10.1302/0301-620x.90b8.20861.

Sun S, Zhang Y, Zhang Q, Li X, Wan G, Zhao
C, et al. Effect of wound healing of orthopedic
surgery in human immunodeficiency virus
infected patients with perioperative adjuvant
treatments. Zhonghua Yi Xue Za Zzhi.
2014;94(29):2269-2273.

Wijesekera MP, Graham SM, Lalloo DG,
Simpson H, Harrison WJ. Fracture management
in HIV positive individuals: a systematic
review. Int Orthop. 2016;40(12):2429-2445.
doi: 10.1007/s00264-016-3285-1.

Gardner RO, Bates JH, Ng’oma E, Harrison
WAJ. Fracture union following internal fixation
in the HIV population. Injury. 2013;44(6):830-
833. doi: 10.1016/j.injury.2012.11.024. Abalo
A, Patassi A, James YE, Walla A, Sangare A,
Dossim A. Risk factors for surgical wound
infection in HIV-positive patients undergoing
surgery for orthopaedic trauma. J Orthop Surg
(Hong Kong). 2010;18(2):224-227. doi:
10.1177/230949901001800218.

Guaraldi G, Zona S, Menozzi M, Carli F, Bagni
P, Berti A, et al. Cost of noninfectious
comorbidities in patients with HIV. Clinicoecon
Outcomes Res. 2013;5:481-8. doi: 10.2147/
ceor.s40607.

Li X, Zhang Q, Zhao C, Sun S, Cai J. Healing
status of surgical incisions in human
immunodeficiency viruspositive patients with
fractures. Zhonghua Yi Xue Za Zhi
2014;94(33):2589-2592.




