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Abstract
Background

Hypercoagulable states and immobilization following lower limb, pelvic, and spinal surgery increases the risk of deep vein throm-
bosis (DVT). Itis also suggested that HIV alone increases the risk of deep vein thrombosis. However no study has been done to de-
termine the prevalence of deep vein thrombosis in HIV seropositive individuals who have undergone lower limb orthopaedic sur-
gery in the Zambian context. We therefore conducted this study to determine the prevalence of deep vein thrombosis in patients
who are HIV seropositive in comparison to those who are HIV seronegative after undergoing lower limb orthopaedic surgery.

Methods

A total of 42 Patients were enrolled. Of these 23 (54 %) were HIV negative controls and 19 (46 %) were HIV positive patients who
underwent lower limb surgery or spinal surgery. Demographic and HIV status data was collected prior to surgery. After surgery a
blood sample was tested for fibrinogen degradation products (D-dimer) levels. The patients were then monitored for the devel-
opment of clinical DVT and those that developed clinical DVT had an ultrasound to confirm the diagnosis.

Results

The majority (81%) of the study population were under the age of 50 years. The mean values of D-dimers were 2.33 + 1.65 pug/ml
for the HIV negative group and 2.55 +£1.50 ug/ml for the HIV positive group. The number of positive D-dimer results was similar
in the two groups, 94.7% for the HIV cohort and 95.7% in the negative group (X 2 0.19 p=0.89). There was a positive correlation
between the D-dimer value and the type of surgery done in both the HIV positive group (R 0.390 p = 0.049) and the HIV negative
group (R 0.398 at p = 0.03). In both group's hip and knee surgeries gave higher values of D-dimers. There was no statistical differ-
ence in the occurrence of a positive D-dimer and CD4 count (X2 0.95 p=0.89). The combined prevalence of clinical DVT confirmed
by compression ultrasonography in the entire study population was 4.8%. The prevalence in the HIV seropositive group and HIV
seronegative groups were 5.3% and 4.3% respectively (X2 0.19 p= 0.89). None of the patients received preoperative DVT prophy-
laxis due to cost but both patients that developed DVT received antithrombotic treatment.

Conclusions
There was no significant difference in the prevalence of DVT between patients who were HIV seronegative and seronegative fol-

lowing major lower limb and spinal orthopaedic surgery. Both groups had raised D-dimer values.
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Introduction

Patients presenting to our health services with orthopae-
dic conditions who are HIV seropositive are expected to in-
crease as their life expectancy improves. The UNAIDS report
(2013) estimates 4.2 million people aged 50 and older were
living with HIV of which 2.5 million people live in sub-Sa-
haran Africa, accounting for 60% this population.! In a study
by Berman et al (1998) they found that 71% (n=101) of HIV
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positive patients had musculoskeletal manifestations during
the course of their disease caused by the HIV infection, HIV
treatment or both HIV infection and its treatment.” In addi-
tion, a study by Mundama et al of 296 medical patients, who
were ambulatory and had no major risk factor for DVT, at
the University Teaching Hospital found that proximal lower
limb DVT was common among HIV positive medical pa-
tients admitted for at least 7 days.’
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Table 1: Inclusion and Exclusion Criteria for Enrolment into the Study

Original Research

unless expressed permission

Inclusion Criteria:

Exclusion Criteria

was given by the patient.

The D-dimer were tested
using the VIDAS© D-Di-

Age 21 years or above, Male or Female

Patients with known malignancies

mer Exclusion II® which is
an automated quantitative

Planned for elective major lower limb and spinal orthopaedic
surgery: Intramedullary Nailing, Total and Partial Hip
Replacements, Knee Replacement, Plating and Screw Fixation
of Fractures, Open Join reduction, Arthrodesis, and

sequestrectomies

Patients on hormone replacement therapy

test for immune-enzymatic
determination of fibrin deg-
radation products in human
plasma stored in sodium ci-
trate using enzyme linked
fluorescent assay with mea-
surement range of 45ng/ml

Irrespective of HIV status

Patients on pro-coagulant therapy

to 10000 ng/ml.

Any CD4 Count

Patients with prior history of DVT or PE

Ethical approval was granted
by the University of Zambia

On ART or not

Patients who are pregnant

Biomedical Research Ethics

Lower limb orthopaedic surgery like hip and knee sur-
gery is known to predispose patients to deep vein thrombo-
sis.* The prevalence of asymptomatic DVT in patients with
pelvic, femoral and tibia/fibula fractures at the University
Teaching Hospital Lusaka, was found to be 10.8% following
trauma.” The incidence of asymptomatic DVT following a
major orthopaedic surgery without prophylaxis reportedly
ranges from 30% to 80%, whereas the incidence of symp-
tomatic DVT reportedly ranges from 0.5% to 4%.°

Various abnormalities predisposing to a hyper-coagula-
ble state have been reported in AIDS patients including the
presence of antiphospholipid antibodies and the lupus anti-
coagulant; deficiencies of protein C, protein S, heparin co-
factor II, and antithrombin and increased levels of von Wil-
lebrand factor, and d-dimers.” These abnormalities correlate
with the severity of HIV-associated immunosuppression as
measured by the CD4 cell counts and with the presence of
concurrent infectious or neoplastic diseases.® With reports
suggesting HIV alone increases the risk of deep vein throm-
bosis,? it is prudent that this aspect of the clinical continu-
um of care for HIV positive individuals be investigated. This
study thus aimed to measure the prevalence of deep vein
thrombosis in patients who are HIV seropositive compared
to those who are HIV seronegative both of whom are ex-
posed to the major risk factor of orthopaedic surgery.

Methods

This was a cross sectional study conducted at the University
Teaching Adult Hospital a tertiary level hospital in Lusaka
Zambia which also serves as a National Referral Centre. The
sample size was calculated using the prevalence formula and
consecutive convenience sampling was done for those un-
dergoing major limb and spinal orthopaedic surgery who
met the inclusion criteria, as outlined in Table 1, were en-
rolled in the study.

The study did not interfere with treatment plans of the at-
tending surgical teams but results of D-dimers and Dop-
pler ultrasound were made available to the attending teams
as DVT is a life threatening condition. Patients were free
to opt-out anytime during the course of the study and any
information collected from them was not used in the study
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Committee prior to com-
mencement and enrolment
for the study. Written informed consent was obtained before
any participants were enrolled by signature or witnessed
thumb print.

Results

42 patients were enrolled in the study over a period of 4
months. Fifty-four percent of the patients (n=23) were HIV
negative and 46 % (n=19) were HIV positive. The gender dis-
tribution was 81% (n=34) male of which 41% (n=14) were
HIV positive. Nineteen percent of the patients (n=8) were
female of whom 62 %( n=>5) were HIV positive.

Age Distribution

20—

Frequency

21-30 31-40 41-50 51-60 61-70
Age Range

Figure 1: Age Distribution of Patients Enrolled in the Study

The majority (40.5%) of the patients were between the ages of 21 and 30 with 82%
of the total population being below the age of 50 years

HIV Status Vs Surgical Site

Surgical Site
. Hip
Eknee
[ClFemur

B Tibia/Fibula
ClAnkie

i spine

Count

Negative
HIV Status

Figure 2: Surgical site Distribution in each cohort:

Intra-medullary Nailing (4 HIV +ve, 8 HIV -ve) n= 12, Hip Replacements( HIV +ve 9 , HIV
-ve 2) n=11, Knee Replacement(2 HIV -ve) n=2 , Plating and Screw Fixation of Fractures Knee
(1 HIV +ve, 2 HIV -ve) n=3 , Tibia ORIF (2 HIV +ve, | HIV -ve) n=3, Arthrodesis Ankle (1
HIV +ve, 3 HIV -ve) n=4 and Spine ( 2 HIV +ve, 5 HIV -ve) n=7.
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Table 2: Cross Tabulation of HIV status and clinical DVT

Did the patient develop any clinical
signs of DVT?
No Yes Total

What is the HIV Status in the Negative  Count 22 1 23
last 3 Months Expected Count 21.9 1.1 23.0
Positive Count 18 1 19

Expected Count 18.1 .9 19.0

Total Count 40 2 42
Expected Count 40.0 2.0 42.0

Only 1 patient in each of the cohorts developed clinical and ultra sound confirmed DVT which gave a prevalence of 5.3% in the HIV positive group and 4.3% in
the control arm who were HIV negative. The chi-square test was employed to test if there was a significant difference in the occurrence of clinical DVT in the two
groups and it was found that there was no difference at X2 0.019 p=0.890. Significance was further tested using the Mantel — Haenzsel test and still found to
X2 0.339 p=0.560

HIV status Vs Age Distribution

1z Y- D-dimer Vs Surgery Site
w2130 HIV Status
o E31-40
Een S0 6.00 _@ = Negative
51-60
= L ls1-70 ° -@ ® Positive
= 5.00 . -
S = °
E - =
o D , o0l 3
; g 4.00 : - =
S
e > -
5 300 -
o g 3
Negative Positive a o - ° = -~
HIV Status 2 H o
Figure 3: HIV Status according to age distribution . . o
In both cohorts the majority of the patients were below the age of 50 1.00 L4 " & . : :
|
N
T T T
Hip [ Femur [ Ankle |
Knee Tibia/Fibula Spine
Surgery Site
HIV Status Vs Clinical DVT Figure 5: D-Dimer results according to HIV Status
26 Symptomatic . L . N . . q
DVT There is a positive correlation between the type of surgery done and increasing value of the D-dimers
= ¥° that is the more proximal the surgery was the higher the value of the D-dimer. For the HIV positive
20— es
cohort the R =+0.390, p = 0.049 and R =+ 0.398 p = 0.03 for the control
= 157
s
S
10—
s | HIV Status Vs D-dimer Result
25 D-Dimer Result
o
Negative Poslitive Neg (< 05 ug‘rml)
HIV Status Pos (>0.5 ug/ml)
Figure 4: Number of patients that developed symptomatic DVT 20

One patient in each group developed Clinical DVT confirmed by Doppler Ultrasonography
that is 1 of the 23 for the HIV negative group and 1 of 19 for the HIV positive group

The majority (40.5%) of the patients were between the £ 57
ages of 21 and 30 with 82% of the total population being be- 5]
low the age of 50 years (Figure 1). 10

The prevalence of positive D-dimer test was 94.7% (n=19)
for the HIV positive group and 95.6% (n=22) for the HIV
negative group. The Pearson Chi Square was applied gave
X2 =0.19 p= 0.890 meaning there was no significant differ-
ence between the two groups. As with the DVT comparisons Negative -
this means that there was no difference in the occurrence HIV Status
of a positive D-dimer value whether HIV positive or neg- Figure 6: HIV Status against D-dimer Result
ative. Ninety-five percent of all the study patients received
early mobilization in form of active or passive physiotherapy.

None receiving pre-operative pharmaco-prophylaxis
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which was narrow at 3ug/ml
to 3.8ug/ml. The situation

was reversed with those that
had femur surgery in which

in the control group (n=8)
range was wide from 1.2ug/
ml to 5.0ug/ml compared

to the exposed group (n=4)
whose range was narrow at
lug/ml to 2.2ug/ml. This
suggests that the patient

distribution should have
been matched according to
types of surgery so as to get

Statistics HIV(+) HIV(-)

Mean D-dimer: 2,55 4/~ 1.502.33 +/- 1.65 pg/ml
pg/ml

Prevalence @ —  D-dimer | 94.7% 95.7% (X?0.019 p=0.89)

Positive

Correlation of D dimer value | R +0.390 p =|R+0.398 p =0.03

Vs Surgery Site 0.049

Prevalence of Clinical DVT: | 5.3 % 4.3% (X?0.019 p= 0.89)

No difference

balances comparison of the
ranges of the D-dimer val-
ues. These values were still

(p=0.89)

No difference in D-dimer Positive Result among CD4 count ranges ( X*> 2.95

lower than those found by
Nkhoma et al whom com-
pared D-dimers, IL-6, CD4,

CD4 Count Ranges 200-500 cell/ul

>500 cells/ul

triglycerides and cholesterol
of individuals admitted in

D-dimer Range 1.06- 5.50 ug/ml

1.23- 3.80 ug/ml

the medical ward who were
HIV positive on ART, HIV

Discussion

Venous thrombo-embolism (VTE) is a physiological
derangement resulting in a pathological thrombus or clot
formation in the deep venous system.’ Venous thrombosis,
comprising deep vein thrombosis and pulmonary embo-
lism, occurs with an incidence of approximately 1 per 1000
annually in adult populations.’® Rates are slightly higher in
men than women, male-to-female ratio is 1.2:1." The gender
distribution was skewed towards the male gender at 81%. A
similar to trend was seen in a study to determine the preva-
lence of Trauma cases and adoption of the Kampala Trauma
Score at the University Teaching Hospital by Brown et al in
which males age younger than 50 years made up the majority
of trauma.*

The prevalence of a positive D-dimer test result (> 0.5 ug/
ml) was 94.7 % for the exposed group and 95.6 % for the con-
trol group with no significant difference in the two groups.
D-dimer values are expected to be high following surgery as
a result of the fibrinolysis of the clots that occurs following
tissue dissection. This increased levels of circulating deg-
radation products places the patient in a hypercoagulable
state.” High D-dimer level greater than 2.0 pg/ml showed
68% sensitivity, 55% specificity, 60% accuracy, 50% positive
predictive rate and 72% negative predictive rate in the de-
tection of early DVT after total knee arthroplasty.' Positive
D-dimer values obtained in our study ranged from 0.57 ug/
ml to 5.39ug/ml in general. The mean values of the two study
groups were similar with 2.33 +/- 1.65ug/ml for those in the
control and 2.55 +/- 1.50ug/ml for those in the HIV positive
group. Those that were HIV positive and underwent hip sur-
gery (n =9) the D-dimer values had a wide distribution from
1 ug/ml to 5.37ug/ml compared to the control group (n=2)
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positive ART- naive and

HIV negative control partic-
ipants. His results showed that HIV ART naive participants
had higher D-dimer (0.794 + 0.318 ug/ml) than those on
ART (0.514 + 0.187 ug/ml) p =0.004 and the HIV negative
control participants (0.375 £ 0.165 ug/ml) p = 0.001." Thus
the surgery done these individuals seems to increase both
groups’ chances of developing DVT and overrides their in-
crease risk of DVT shown by the studies done on the medical
patients.

Significant correlation was found between the D-dimer
value and the type of surgery done, with the HIV positive
group giving an R +0.390 (p = 0.049) and that of the control
was R +0.398 (p = 0.03). The hip, knee and femur surgeries
had more D-dimer values clustered above value of 2ug/ml
as compared to that of the tibia, ankle and spine surgeries
whose clusters were below 2ug/ml. This is consistent with
risk rating for hip and knee arthroplasty as a high risk for de-
velopment of DVT.® That is the proximal limb surgeries gave
higher values of D-dimer than that of distal limb surgeries.
The proximal limb up to the knee involved more tissue dis-
section and intimal blood vessel injury than the distal limb
and spine surgeries due to limb manipulations.’

Anecdotal evidence form surgical experience in our
hospital suggested that the prevalence of DVT among our
post-operative patients was generally low and that the num-
bers reported in the Europe and North American literature
were much higher than that would be seen in our local popu-
lation. The recent studies done by Mundama et al in medical
patients and Chibeza et al on trauma patients which showed
DVT prevalence of 11.1% and 10.8%, respectively. When
broken down their prevalence of symptomatic DVT 1.7%
for the medical patients and 1.4 % for the trauma patients.®
In our finding the prevalence of 4.8% of symptomatic DVT
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was found. A study by Jacobson et al (2004) of thrombot-
ic complications in patients infected with HIV in the era of
highly active antiretroviral therapy found 30 of 650 outpa-
tients developed a total of 43 venous or arterial thrombosis
during 1996-2002.' The prevalence of DVT in HIV positive
and control cohorts of our study were 5.3 % and 4.3% respec-
tively with statistically no significant difference between the
two (X2 0.19 p = 0.89). When compared with the prevalence
of (1.7%) for symptomatic DVT in the medical wards, the
prevalence in both cohorts was higher. This implies that an
HIV positive patient who has undergone lower limb surgery
is 3.11 times more likely to develop DVT than an HIV posi-
tive patient admitted to the medical ward. Both patients that
developed DVT were above the age of 60 years, with the HIV
positive individual having undergone hip surgery and the
control having had femur shaft surgery with both surgeries
taking between 2-3 hours of operating time. Thus both in-
dividuals had similar operating times and were of an elderly
age group. Thus both were high risk patients for developing
DVT,* and should have received chemoprophylaxis but due
to financial constraints of both the hospital and patients did
not, but both went on to be treated with anti-thrombot-
ic therapy as per protocol which was provided free by the
hospital. Here lies another financial debate for resource con-
straint intuitions like ours. Would it be cheaper to just pro-
vide treatment for DVT rather than prophylaxis?

Despite not receiving post-operative pharmacoprophy-
laxis and having positive post-operative positive D-dimers
values that were high, only one in each group developed
symptomatic DVT. Arguably there would have been more
patients that would have had subclinical DVT given the
trends of the studies done by Mwandama et al and Chibeza
et al had we looked for them. Asymptomatic DVT manage-
ment still remains an area of debate as whether to treat as one
would treat symptomatic DVT or manage these patients on
the prophylactic dose of chemotherapy.

Mechanical prophylaxis, which include graduated com-
pression stockings alone can half the rates of DVT.”” Nine-
ty-five percent of all the study patients received early mo-
bilization in form of active or passive physiotherapy. This
may be the may be the reason why they did not go on to
develop clinical DVT despite having high D-dimer values.
Our robust early mobilization post-operative policy which is
implemented with the help of qualified physiotherapy team
is an invaluable asset in both prevention of post-operative
morbidity like DVT and PE as well as improving functional
outcomes of our patients.

In an attempt to have representative sample of the pop-
ulation that present to our study site for elective surgery,
D-dimer tests were not done pre operatively as this was not
a standard pre-operative test at our site and may have led to
exclusion of patients who would have normally undergone
surgery. This is a limitation of the study as cannot conclu-
sively rule out that the high D-dimer levels postoperatively
were not present pre operatively.
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Conclusions

The study showed that the prevalence of post-operative or-
thopedic lower limb surgery-related clinical DVT was found
to be 5.3%. Furthermore there was no difference in the prev-
alence of DVT in HIV positive and HIV negative patients
following lower limb surgery and spinal surgery at the Uni-
versity Teaching Hospital in Lusaka.
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