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1 | INTRODUCTION

Abstract

Introduction: Increased antiphospholipid antibodies (aPL) have been described in
human immunodeficiency virus (HIV) infection. However, the association between
aPL and the increased risk of thrombosis in HIV requires further clarification.
Methods: We reviewed the medical records of 215 consecutive women with a his-
tory of thrombosis and/or obstetric complications (158 HIV-uninfected and 57 HIV-
infected) between July 2017 and March 2021. Participants (n = 215) without clinical
criteria manifestations for antiphospholipid syndrome were included as matched
controls. Testing for lupus anticoagulant (LAC), anticardiolipin (aCL) and anti-beta2-
glycoproteinl (a2GP1) IgM and IgG was performed.

Results: Thirty-two (10.1%) HIV-uninfected and 15 (13.2%) HIV-infected participants
were positive at baseline for one of the five criteria aPL, with no statistically signifi-
cant difference. The profile of the HIV-infected participants with thrombosis (n = 11)
included LAC in 15.8%, aCL IgG in 3.5% and af2GP1 IgG in 1.8%. In contrast, the
HIV-infected controls (n = 4), included aCL IgM in 1.8% and af2GP1 IgM in 5.3%. Only
LAC was significantly associated with thrombosis (p < 0.003). On repeat testing, in a
HIV-infected sub-population, 2/7 with thrombosis were positive, while 3/3 controls
tested negative.

Conclusion: In contrast to earlier reports, the prevalence and expression of aPL in
HIV-infected women with a history of thrombosis in the present study, in the era of
antiretroviral therapy, were similar to HIV-uninfected women. Baseline LAC positivity
was associated with a significantly increased risk for thrombosis in HIV. Future studies

are recommended to explore additional coagulation abnormalities in HIV.

KEYWORDS
antiphospholipid antibodies, human immunodeficiency virus, lupus anticoagulant, South
Africa, thrombosis

lupus anticoagulant (LAC), anticardiolipin (aCL) and anti-beta2-

glycoprotein 1 (ap2GP1) 1gM and IgG antibodies.?® Persistent
Antiphospholipid syndrome (APS) is an important cause of throm- aPL positivity together with thrombosis and/or obstetric com-
bosis and pregnancy morbidity in women with an estimated prev- plications are indications for the combination of prophylactic
alence of 51 per 100 000 (95% Cl: 31-72).1 APS is diagnosed by the

presence of criteria antiphospholipid antibodies (aPL) which are

low-molecular-weight heparin and low-dose aspirin in pregnant

women.*
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International registries and specific disease cohorts have de-
scribed the characteristics and associated risk factors of aPL-
positive patients.5 Earlier studies proposed an association between
human immunodeficiency virus (HIV) infection and aPL. Prior to the
widespread use of antiretroviral therapy (ART), an increasing fre-
quency of aPL primarily, aCL 1gG was reported in HIV infection.®™*?
This increased prevalence of aPL correlated with the HIV viral load
(VL) and the degree of immune dysregulation and has subsequently
diminished in the current era of ART.*®

Increased aPL have been widely reported in various other in-
fections such as syphilis, malaria, leprosy, hepatitis C virus and par-
vovirus B19.1* These infections related to aPL, however, are often
transient. Similarly, aPL triggered by HIV have not usually been
described in association with thrombosis and/or obstetric morbid-
ity.6'15'16 Only a small number of isolated cases have been reported.17

HIV-infected women in the reproductive age group are associ-
ated with an increased morbidity as compared to the general pop-
ulation.*®?2 We and other investigators have observed that HIV
infection is associated with a pro-inflammatory and hypercoagulable
state with clinical consequences such as venous thromboembolism
(VTE).23'25 In HIV infection, several haemostatic parameters are dis-
turbed. In particular, aPL might well play a role in thrombotic compli-
cations in HIV-infected women.* Further venous and cardiovascular
risk factors may also contribute to the pathogenesis of thrombosis in
HIV infection.?® Nonetheless, in HIV-infected women, the associa-
tion between aPL, thrombosis and obstetric complications and clin-
ical characteristics has not been well described and warrant further
investigation.

It is within this context, that we investigated the prevalence,
profile and significance of criteria aPL as well as related clinical risk
factors of HIV-infected women with a history of thrombosis and/or
obstetric complications, in order to advance research that is aimed at

identifying risks of thrombosis in the current era of HIV treatment.

2 | METHODS

21 | Study design and population

The design and population of the study have been previously de-
scribed.?> This sub-study identified 215 consecutive participants
from the medical records with a history of thrombosis and/or obstet-
ric complications who were referred for aPL testing, as part of the
standard investigative work-up between 1 July 2017 and 31 March
2021. Participants with a history of pregnancy-related, provoked
and unprovoked VTE as well as arterial thrombosis were included.
Additionally, controls (without APS clinical criteria of thrombosis or
obstetric complications) were recruited from the population of pa-
tients presenting to the Charlotte Maxeke Johannesburg Academic
Hospital Antenatal Clinic during the study period. The cases and se-
lected controls were matched for age, ethnicity and HIV infection
in a 1:1 ratio. The study protocol was approved by the Institutional
Review Board (M-191038).

2.2 | Study protocol

2.2.1 | Data collection

Data were captured on pre-designed data collection sheets which
included demographics, a personal history of thrombosis and/or
obstetric complications as well as related venous and/or cardio-
vascular risk factors. Related venous risk factors included throm-
bophilia, cancer, autoimmune inflammatory rheumatic diseases
(AIIRD), heart disease, immobilization or prolonged admission,
systemic infection, major surgery, gross varicose veins and age
>35 years. AlIRD included cases of systemic lupus erythematosus
(SLE), dermatomyositis, rheumatoid arthritis, antineutrophil cyto-
plasmic antibody-associated vasculitis and mixed connective tissue
disease. Cardiovascular risk factors included chronic hypertension
(systolic blood pressure >140 mm Hg and/or diastolic blood pres-
sure >90 mm Hg), diabetes mellitus, hyperlipidaemia and body mass
index (BMI) 230 kg/m?. In addition, data on ART (regimen, date of
commencement and adherence) of the HIV-infected participants

were also collected.

2.2.2 | Blood sampling and laboratory methods

Full blood count (FBC) parameters and an aPL profile (consisting of
LAC, aCL and ap2GP1antibodies IgG and IgM), performed precon-
ception or during pregnancy, were collected. In addition to baseline
testing, follow-up aPL testing performed in a sub-population was
recorded after at least 12 weeks. Blood samples for LAC were col-
lected in 3.2% sodium citrate (ratio of one volume trisodium citrate
to nine volumes of blood). Platelet poor plasma was separated by
centrifugation (twice at 3500 x g for 15 min) within 30 min of collec-
tion. Serum for aCL and aff2GP1 IgG and IgM antibodies was sepa-
rated by centrifugation at 3500 x g for 15 min. Aliquots were stored
at -80°C for analysis at a single dedicated laboratory at the National
Health Laboratory Service, South Africa. Daily quality control was
performed prior to analysis. The laboratories are compliant with

local and international proficiency testing.

2.2.3 | Haematological testing
FBC parameters were analysed on the Sysmex XN 9000 haematol-

ogy analysers (Sysmex Corporation).

224 | HIV testing

All participants were screened for HIV. A positive HIV test (in 57
HIV-infected participants with thrombosis and 57 HIV-infected
controls) was further characterized with a CD4 count and HIV
VL. This was determined using the Cytomics FC 500 MPL Flow
Cytometry System (Beckman Coulter, Gent, Belgium) and the Cobas
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6800/8800 system (Roche Diagnostics) respectively. The lower limit
of detection for HIV RNA was 50 copies/ml.

2.2.5 | aPLtesting

LAC was detected on the STA-R Max ® automated coagulation
analyser (Diagnostica Stago, Asniéres sur Seine, France) using a
dilute Russell viper venom time (dRVVT) (STA Staclot dRVV screen
and confirm, Diagnostica Stago, Asniéres, France) and activated
partial thromboplastin time (aPTT) (PTT-LA, Diagnostica Stago,
Asniéres, France) assays. The dRVVT was performed accord-
ing to the guidelines of the International Society on Thrombosis
and Haemostasis (ISTH) using a three-step procedure including
screening, mixing and confirmation.?® A screen mix / confirm mix
normalized ratio was applied for dRVVT results which exceeded
locally validated cut-off values. The aPTT was performed using
a screening and mixing procedure. A screen mix normalized ratio
was applied for aPTT results, which exceeded locally validated cut-
off values. Normal plasma was obtained by pooling platelet-poor
plasma from healthy South African donors without any deficit in
coagulation factors. The final LAC result of positive or negative
was based on screening, mixing and/or confirmatory results. The
aCL and ap2GP1 antibodies IgG and IgM were performed in du-
plicate using the fluorescent enzyme immunoassay ImmunoCap®
EliA (Phadia, Thermo Scientific) according to the manufacturer's
instructions. Positive results were defined by the manufacturer's
recommended cut-off values which were derived from the 99th
percentile, following confirmation in 20 healthy volunteers, in ac-
cordance with ISTH guidelines.?’

2.2.6 | Definitions

APS was defined by at least one clinical criterion (thrombosis or
obstetric complications) and one laboratory criterion (LAC, aCL,
ap2GP1 antibodies confirmed 12 weeks after the initial testing).
This was formulated during the consensus conference in Sapporo
and revised in Sydney.2'3

Thrombosis was defined as one or more clinical events of arterial,
venous or small vessel thrombosis, diagnosed by objective criteria.
VTE was classified as pregnancy-related, unprovoked or provoked.
VTE was considered to be provoked if the event occurred within
three months of a reversible risk factor.

Obstetric complications were defined as one or more unex-
plained intra-uterine foetal death (IUFD) at or beyond the tenth
week of gestation and more than three consecutive early pregnancy
losses and severe preeclampsia or foetal growth restriction (FGR)
necessitating delivery before 34 weeks. These complications were
considered in the absence of an identifiable other causes (i.e. throm-
bophilia, anatomical, chromosomal and endocrine abnormalities or
infection). FGR was defined as birth weight below the tenth percen-
tile for gestational age.

Laboratory Hematology

2.3 | Statistical methods

This study was conducted as an exploratory study as a result of
the low reported incidence of APS. Clinical and laboratory data
were analysed using Statistica 13.2 software and SAS 9.1 software.
Normally distributed continuous data are presented as mean +SD
and variables with non-Gaussian distribution as median [interquar-
tile range (IQR)]. Categorical data are presented as frequencies and
percentages. Comparisons for categorical measurements were per-
formed using chi-squared test or Fisher's exact test when necessary.
Comparisons for continuous measurements were performed using
a parametric independent t-test or non-parametric Mann-Whitney
U-test depending upon normality. Unadjusted odds ratios (OR) and
95% confidence intervals (Cl) were calculated to determine the pre-

dictors of aPL. Significance was set at a p value of <0.05.

3 | RESULTS

Distribution of the participants is presented in Figure 1. The partici-
pants with a history of thrombosis included ten (4.7%) participants
with ischaemic stroke, 203 (94.4%) participants with VTE and two
(0.9%) participants with both venous and arterial thrombosis. The
VTE events included 113 deep vein thromboses (DVT), 74 pulmo-
nary emboli (PE) and 16 DVTs and PEs. The mean +SD age of the
study population was 32 + 6 years. On univariate analysis, throm-
bosis was independently associated with the following risk factors:
a personal history of VTE, baseline aPL positivity, AIIRD and major
surgery (Table 1). On thrombophilia screening, in 159 participants
with thrombosis in whom testing was performed, a protein S defi-
ciency was identified in 20 (12.6%), a protein C deficiency in two
(1.3%) and a prothrombin gene mutation in one (0.6%).

Thirty-nine (18.1%) participants with a history of thrombosis and
eight (3.7%) controls were positive at baseline for one of the five
criteria aPL. This was significantly associated with thrombosis (odds
ratio [OR] 5.7, 95% confidence intervals [CI] 2.6-12.6; p < 0.001).
The characteristics of the aPL-positive and aPL-negative study
participants with thrombosis are presented in Table 2. A history of
thrombosis and obstetric complications were reported in 11 of the
39 aPL-positive (28.2%) and 48 of the 176 aPL-negative participants
(27.3%). There were nine (23.1%) participants with AIIRD in the aPL-
positive group as compared to 17 (9.7%) in the aPL-negative group
(p < 0.024). With regard to laboratory characteristics, haemoglobin
levels were significantly lower, albeit within the reference interval,
in the aPL-positive group as compared to the aPL-negative group
(b < 0.006).

On subgroup analysis of the HIV-infected study participants, 82
(71.9%) were virologically suppressed with a median CD4 count of
540 [352] x 10%/L on ART for 7 [5] years. Fifty-seven (26.5%) par-
ticipants with thrombosis were HIV infected. A history of ischaemic
stroke was increased among HIV-infected participants as com-
pared to HIV-uninfected participants (n = 7, 12.3% vs. n = 3, 1.4%,
p < 0.004). Arterial thrombosis in the HIV-infected participants was
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Study participants
(n=430)

Participants with
thrombosis

(n=215)

aPL positive (n=39)

Control
participants

(n=215)

aPL negative
(n=176)

—HIV infected (n=11)

HIV uninfected
(n=28)

aPL positive (n=8)

aPL negative

—HIV infected (n=46) —

HIV infected (n=4)

HIV uninfected
(n=130)

HIV uninfected
(n=4)

FIGURE 1 Flow diagram of patient selection

TABLE 1 Risk factors associated with thrombosis in the study population

Parameter

Venous risk factors
Personal history of VTE (n, %)
Thrombophilia (n, %)?
Baseline aPL positivity (n, %)°
AIIRD (n, %)°

Heart disease (n, %)

Hospital admission/immobility (n, %)

Major surgery (n, %)

Gross varicose veins (n, %)

Systemic infection (n, %)

Malignancy (n, %)

Age >35 years (n, %)
Cardiovascular risk factors

Chronic hypertension (n, %)

Diabetes mellitus (n, %)

Hyperlipidaemia (n, %)°

BMI 230 kg/m? (n, %)

Participants with thrombosis n = 215

205 (95.3)
24 (15.1)
39(18.1)
26(12.1)
12 (5.6)
9(4.2)
8(3.7)
10 (4.7)
6(2.8)
1(0.5)
74 (34.4)

30 (14.0)
3(1.4)
5(2.9)
60 (27.9)

Controls n = 215

0(0)
8(3.7)
11(5.1)
4(1.9)
3(1.9)
0(0)
3(1.9)
1(0.5)
0(0)

69 (32.1)

40 (18.6)
0(0)
0(0)
57 (26.5)

(n=207)

—HIV infected (n=53)

HIV uninfected

(n=154)
OR (95% ClI) p value
- <0.001
5.7 (2.6-12.6) <0.001
2.6 (1.2-5.3) 0.012
3.1(1.0-9.8) 0.052
3.1(0.8-11.6) 0.094
- 0.049
3.4(0.9-12.7) 0.063
- 0.094
- 0.500
1.1(0.7-1.7) 0.609
0.7 (0.4-1.2) 0.193
- 0.196
- 0.852
1.1 (0.7-1.6) 0.745

Abbreviations: AlIIRD, autoimmune inflammatory rheumatic diseases; aPL, antiphospholipid antibodies; BMI, body mass index; Cl, confidence
interval; OR, odds ratio; VTE, venous thromboembolism.

*Thrombophilia screening was performed in 159 participants with thrombosis. Thrombophilia's included protein S deficiency (n = 20), protein C
deficiency (n = 2) and prothrombin gene mutation (n = 1).

PBaseline aPL positivity refers to positivity on a single occasion for LAC, aCL or apf2GP1lantibodies IgG and IgM.

CAlIRD included systemic lupus erythematosus (n = 20), dermatomyositis (n = 1), rheumatoid arthritis (n = 1), antineutrophil cytoplasmic antibody-
associated vasculitis (n=1) and mixed connective tissue disease (n = 3).

dTesting for hyperlipidemia was performed in 175 participants with thrombosis and 20 controls.

not associated with an increased odds of chronic hypertension, di-
abetes mellitus, hyperlipidaemia or BMI 230 kg/m2 as compared
to the HIV-infected controls. On thrombophilia screening, in 40

HIV-infected participants with thrombosis in whom testing was per-
formed, a protein S deficiency was identified in seven (17.5%) and
a protein C deficiency in one (2.5%), which were not significantly
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TABLE 2 Characteristics of aPL-

positive and aPL-negative participants L LR
with thrombosis Parameter n=39(18.1%) n=176(81.9%) p value
Demographics
Age at conception (years), mean +SD 31+5 32+6 0.257
Parity, mean +SD 2+1 2+1 0.710
BMI (kg/m?), mean +SD? 25.8+5.0 29.8+6.9 0.010
Clinical characteristics
HIV infected (n, %) 11 (28.2) 46 (26.1) 0.791
AIIRD (n, %) 9(23.1) 17 (9.7) 0.024
Personal history of thrombosis
Arterial Thrombosis (n, %) 0(0) 10 (5.7) 0.214
VTE (n, %) 38(97.4) 165 (93.8) 0.699
Provoked VTE (n, %) 2(5.3) 14 (8.5) 0.741
Unprovoked VTE (n, %) 13 (34.2) 44 (26.7) 0.351
Pregnancy/oestrogen related VTE (n, %) 23 (60.5) 107 (64.8) 0.617
Venous and arterial thrombosis (n, %) 1(2.6) 1(0.6) 0.331
Recurrent VTE 9(23.1) 23(13.1) 0.117
Personal history of obstetric complications
Early pregnancy losses >3 (n, %) 5(12.8) 22(12.5) 0.956
IUFD (n, %) 8(20.5) 22(12.5) 0.191
Severe preeclampsia or FGR (n, %) 3(7.7) 9 (5.1) 0.458
Laboratory characteristics
White cell count (x10%/L), mean +SD 6.8+3.1 7.8+29 0.076
(ref: 3.9-12.6)
Haemoglobin (g/L), mean +SD 116.3 + 22.7 123.3+18.0 0.037
(ref: 116-164)
Platelet count (><109/L), mean +5D 270.9 + 129.7 284.9 + 99.7 0.455
(ref: 186-454)
Mean platelet volume (fL), mean +SD 9.9+ 2.3 10.1 + 1.6 0.608

(ref: 7.3-11.3)

Abbreviations: AIIRD, autoimmune inflammatory rheumatic diseases; aPL, antiphospholipid
antibodies; BMI, body mass index; FGR, foetal growth restriction; HIV, human immunodeficiency
virus; IUFD, intra-uterine foetal death; SD, standard deviation; VTE, venous thromboembolism.
2AIIRD included systemic lupus erythematosus (n = 20), dermatomyositis (n = 1), rheumatoid
arthritis (n = 1), antineutrophil cytoplasmic antibody-associated vasculitis (n = 1) and mixed
connective tissue disease (n = 3).

TABLE 3 Characteristics of aPL-

" . X aPL-positive aPL-negative
pOSIFIYe and aI.DL negative HIV infected Parameter n=11(19.3%) n=46(80.7%) p value
participants with thrombosis
HIV characteristics

Years from diagnosis, median (IQR) 51[8] 4 18] 0.980
CD4 cell count >200 x 10%/L, (n, %) 7 (63.6) 39 (84.8) 0.195
HIV viral load <50 copies/ml, (n, %) 7 (63.6) 34 (73.9) 0.482
ART 8(72.7) 42 (91.3) 0.092

Abbreviations: aPL, antiphospholipid antibodies; ART, antiretroviral therapy; HIV, human
immunodeficiency virus.

different as compared to HIV-uninfected participants (p = 0.299). The profiles of the aPL-positive study participants are illustrated
Eleven (19.3%) HIV-infected participants were aPL positive (Table 3). in Table S1 and S2. There were 37 (78.7%) participants with sin-
The majority of the aPL-positive women (n=8, 72.7%) were on ART gle aPL positivity. In addition, nine (19.1%) participants (eight with
for a median [IQR] of 5 [8] years. thrombosis and one control) were double positive and one (2.1%)
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participant with thrombosis was triple positive. The most common
aPL profiles were LAC and aCL IgG as well as aCL IgM and a2GP1
IgM, observed in six (12.8%). LAC positivity was significantly associ-
ated with thrombosis (24/39, 61.5% with thrombosis vs 1/8, 12.5%
controls; p < 0.009).

The aPL profiles did not present statistically significant differ-
ences between the HIV-uninfected and HIV-infected participants.
Among the HIV-infected participants with thrombosis (n = 57), nine
(15.8%) had a LAC, two (3.5%) aCL IgG antibodies and one (1.8%)
ap2GP1 IgG antibodies. In the HIV-infected control participants
(n = 57), one (1.8%) had aCL IgM antibodies and three (5.3%) had
ap2GP1 IgM antibodies. LAC positivity was significantly associated
with thrombosis (p < 0.003). In contrast, aCL and af2GP1 IgM anti-
bodies were not associated with thrombosis (p = 0.118).

There were 28 (59.6%) of the aPL-positive participants with
aPL results from two separate occasions, at least 12 weeks apart
as per diagnostic guidelines. The diagnostic criteria for APS were
met in eight out of twenty-two participants (with thrombosis): 2/7
(28.6%) HIV-infected and 6/15 (40.0%) HIV-uninfected. The pres-
ence of APS was not statistically significantly different between the
HIV-uninfected and HIV-infected participants (p = 1.000). Repeat
testing was positive in one of the six controls tested, who was HIV-
uninfected with systemic lupus erythematosus.

4 | DISCUSSION

aPL have been proposed as one of the causes of a hypercoagulable
state in HIV infection, that can lead to thrombosis and/or adverse
pregnancy outcomes. In this study, baseline aPL positivity was as-
sociated with an approximately sixfold increased odds for throm-
bosis among South African women attending a specialist obstetric
unit. Among the HIV-infected participants, baseline LAC positiv-
ity was significantly associated with thrombosis. Nonetheless, in
the present study, in the era of suppressive ART, the prevalence
of aPL was not significantly increased among the subgroup of HIV-
infected women, as compared to HIV-uninfected women (13.2% vs.
10.1%).

Earlier studies reported an increased aPL prevalence, which var-
ied according to the aPL isotype and the clinical characteristics of
the population studied. Among ART naive participants, increased
rates of aCL IgG of 17%-93% were reported. This was in addition
to LAC of 0%-2.9%, aCL IgM of 1%-13%, apf2GP1 IgG of 0%-37%
and aB2GP1 IgM of 0%-10%.57282% Despite these findings of an
increased aPL prevalence, these were not associated with an in-
creased risk of thrombotic complications (OR 0.8, 95% Cl 0.1-2.1).2
The findings of these earlier studies suggested that circulating anti-
bodies in HIV infection against phospholipids, phospholipid-protein
complexes and phospholipid-binding proteins, similar to other
chronic viral infections, could act as a trigger for infection-induced
aPL production. Alternatively, aPL could be induced by phospholipid
exposure as a consequence of inflammation, coagulation and plate-
let activation in HIV.

Contrary to previous reports, in the present study, we observed
a lower frequency of aCL IgG of 3.5%. The majority (n = 82, 71.9%)
of the HIV-infected study participants were virologically suppressed
on ART for 7 [5] years. In keeping with this trend, Sedlacek et al.
described a decline in aPL levels in a longitudinal study of 30 HIV-
infected patients on suppressive ART for 5 years.!' The authors
reported a decrease, albeit non-significant, at five years in L-alpha-
phosphatidylethanolamine IgG, aCL IgG, L-alpha-phosphatidylserine
IgG and L-alpha-phosphatidylinositol 1gG levels as compared to
presentation. Similarly, Martinez et al., described an association be-
tween aCL antibodies and ART, immunosuppression and immune
dysregulation in HIV infection.'® So too, the lower aCL prevalence in
the current study can be, in part, attributed to the lesser degree of
immune suppression. The lower rates of aCL IgG, in addition to aCL
IgM, aB2GP1 IgG and af2GP1 IgM, in the present study also may
be as a result of the type of solid-phase assays as well as the use of
higher recommended cut-off values for positivity, as compared to
earlier studies.”81128

It is interesting to note that the aPL profiles of the HIV-infected
women without thrombosis, in this study, were consistent with a
low-risk profile for thrombosis. We observed aCL and aff2GP1 IgM
antibodies at a combined rate of 7%. These were not associated with
LAC or IgG antibodies. The presence of single aCL and af2GPI IgM
in large studies of thrombotic APS has been rarely described, at rates
of 3.5%-5.4%, and has not been shown to be significant risk fac-
tors for thrombosis.?? In contrast, among the HIV-infected women
with thrombosis, LAC was a significant predictor of thrombosis. The
single-positive LAC, observed among HIV-infected women with
thrombosis, may be explained by additional co-factors, such as com-
plement C4 or factor H.3* Another possible explanation is the sig-
nificant variation among aCL and af2GPI solid-phase assays as well
as among laboratories.®?>3 A strong association between LAC and
non-criteria aPL such as anti-prothrombin/phosphatidylserine (aPS/
PT) has also been described in patients with APS.%43> An increasing
frequency aPS/PT IgG ranging from 34% to 87% has been previously
reported in South African HIV-infected groups.w Nonetheless, stud-
ies in HIV-infected women in the era of ART are lacking. Non-criteria
aPL warrant further validation studies in HIV-infected women with
previous thrombosis and/or obstetric complications.

This increased risk of VTE can also be attributed to classical
venous risk factors. Significantly, this study revealed a higher prev-
alence of personal history of VTE, AIIRD and major surgery on uni-
variate analysis. Several coagulation abnormalities have also been

3637 \which have

described in association with HIV and thrombosis,
been attributed to increased systemic inflammation and immune
activation.®® In the present study, deficiencies of protein S and C
were observed in 17.5% and 2.5% of HIV-infected participants, re-
spectively, which is comparable to findings of similar South African
cohorts with HIV and thrombosis.??*° We, however, did not find a
significant relationship between protein S and C deficiencies and HIV
infection. These results should be interpreted with caution as testing
was only performed in a subgroup of participants. Furthermore, the
reference ranges were locally validated using healthy South African
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donors; however, specific reference ranges for HIV-infected females
have not been clearly defined. Among the HIV-infected study partic-
ipants, an increased frequency of arterial thromboses was observed,
as compared to HIV-uninfected participants. However, consistent
with other local studies, this was not associated with chronic hy-
pertension or obesity.**2 In a study of acute coronary syndrome
in HIV-infected patients, Becker et al. identified few conventional
cardiovascular risk factors, namely lower HDL cholesterol levels and
smoking.7 This suggests a potentially more important role for HIV
related factors in contributing to arterial thrombosis—independent
of cardiovascular risk factors.

This study represents one of the largest analyses of HIV-infected
women with thrombosis in the era of ART. Participants were inves-
tigated for APS at a core laboratory. Nonetheless, the results of the
study should be interpreted critically owing to insufficient statisti-
cal power. As such, the possible association of risk factors could not
be assessed by multiple regression analysis owing to the low inci-
dence. A second limitation of this study is that LAC testing was not
performed according to ISTH recommendations: Interpretation of
the aPTT relied on a mixing test. As a confirmatory aPTT step was
not performed, weak aPL may have yielded false-negative results.
There were 19 (40.4%) aPL-positive participants, who did not have
repeat testing at 12 weeks. aPL testing was also performed during
pregnancy in a sub-population. During pregnancy, shortened clot-
ting times, as a result of raised factor VIII levels, can lead to false-
negative LAC results. A final limitation is that the patients were
enrolled at a single tertiary centre, which could have selected for a
high-risk population compared with the total pool of HIV-infected
women in South Africa.

5 | CONCLUSION

In conclusion, this study investigated criteria aPL in South African
women with a history of thrombosis and/or obstetric complications.
In the era of suppressive ART, the prevalence of aPL was not signifi-
cantly increased among the HIV-infected women. Positivity for LAC,
in addition to traditional venous risk factors, was associated with a
significantly increased risk for thrombosis in HIV-infected women.
Nonetheless, this study population is small and aPL registries are
recommended to improve our understanding of the role of aPL in
HIV-infected women with a history of thrombosis.
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