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Objective: The objective of this study was to determine the role of thrombocytopenia in terms
of disease manifestations, disease activity and prognostic impact in a cohort of Tunisian
systemic lupus erythematosus (SLE) patients. Methods: The charts of 182 SLE patients diag-
nosed between 1996 and 2009 were retrospectively reviewed. The clinical manifestations,
immunological profiles, disease activity, SLE relapses and survival rate at the time of
follow-up were recorded. Results: Thrombocytopenia (<100,000/mm?) and severe thrombo-
cytopenia (<20,000/mm?) was observed in 19.2% and 4.4%, respectively. Hemorrhagic man-
ifestations were observed in 11 patients (31.4%). Thrombocytopenia was significantly
associated with splenomegaly, renal disorders, neurologic manifestations, arterial thrombosis,
leucopenia, low C3 level at SLE diagnosis, SLE relapses and infectious complications. Using
multivariate logistic regression, thrombocytopenia was independently associated with spleno-
megaly (odds ratio [OR] = 9.36, p=0.001), neurologic manifestations (OR =4.6, p =0.0006)
and renal disease (OR =4.15, p=0.02). By multivariable Cox proportional hazard regression
analyses, thrombocytopenia was associated with the occurrence of mortality after adjusting
for variables known to influence it (hazard ratio [HR]=1.79, p =0.045). The cause of death
was unrelated to hemorrhagic complications in all patients. Conclusion: Our results, concern-
ing North-African SLE patients, confirm the findings of previous studies which suggest that
thrombocytopenia correlates with more severe disease and has a negative impact on the sur-
vival of lupus patients. Lupus (2012) 21, 682—687.
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Introduction

Thrombocytopenia is a common clinical manifesta-
tion and one of the hematological criteria of sys-
temic lupus erythematosus (SLE) according to the
American College of Rheumatology (ACR) classifi-
cation criteria." Its reported prevalence in large
series of SLE patients ranges from 10% to 25%.2
In addition serving as a useful diagnostic criterion
for SLE, thrombocytopenia is associated, according
to several studies, with  neuropsychiatric
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manifestations,® ® hemolytic anemia,’ antighospho—
lipid s ndrome.® kidney disease,>%">1% and
death.*>*'12 These studies have involved White
SLE patients, Hispanics, Asians, and African
Americans, but not North Africans.

The objective of this study was to ascertain the
role of thrombocytopenia in relation to disease
manifestations, activity and prognosis in a cohort
of Tunisian SLE patients.

Patients and methods

We retrospectively reviewed the charts of
SLE patients who attended the Department of
Internal Medicine at the Hédi Chaker University
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Hospital, Sfax, Tunisia, from January 1996 to
December 2009. All patients fulfilled four or more
criteria for the diagnosis of SLE as defined by the
ACR.

In general, patients were seen at 4-month inter-
vals. During each visit, the patient’s history was
reviewed and a physical examination and routine
laboratory tests performed. Data on demographic
characteristics, clinical and laboratory manifesta-
tions, and types of treatment received during
these events, as well as all comorbidities, were col-
lected and recorded on standard forms. The platelet
count at the onset of thrombocytopenia, hemor-
rhagic manifestations, and the number of relapses
were also recorded. Thrombocytopenia secondary
to lupus (but not to other causes) was defined
according to the ACR criteria as a platelet count
of 100 x 10°/I. We defined thrombocytopenia as
severe when the platelet count was <20 x 10%/1,
moderate between 20 and 50 x 10°/1, and mild at
>50 x 10°/1.

A relapse of thrombocytopenia was defined as a
reduction in platelet count below the threshold of
100,000/mm? after at least two consecutive normal
platelet counts (increase to >100,000/mm®).

The principal clinical manifestations were defined
as described by the American Rheumatism
Association glossary committee.'®> Splenomegaly
was diagnosed by clinical examination or abdominal
Doppler ultrasound. Antinuclear antibodies (ANA)
were evaluated by the indirect immunofluorescence
technique with either mouse liver or HEp-2 cell
substrate (Alphadia, Waver, Belgium). Anti-DNA
antibodies were assayed by indirect immunofluores-
cence against Crithidia luciliae (Binding Site,
Birmingham, United Kingdom) and by enzyme-
linked immunosorbent assay if the immunofluores-
cence results were negative. Anti-extractable nuclear
antigen antibodies (anti-Sm, anti-SSA, anti-SSB
and anti-RNP) were analyzed by the Euroline
ANA-profile 1 (Euroimmun, Liibeck, Germany).
Anti-nucleosome antibodies were detected by
immunodot. Complement and rheumatoid factor
were assessed by nephelometry, and IgG and IgM
anticardiolipin antibodies (aCL) by enzyme-linked
immunosorbent assay (Binding Site, Birmingham,
United Kingdom). Lupus anticoagulant was
detected using dilute Russell Viper Venom Time
(dRVVT), which screens for lupus-like anticoagu-
lant, and DVV Confirm (ratio) which confirms
lupus anticoagulant presence in plasma.

Disease activity at diagnosis was measured by
the SLE Disease Activity Index (SLEDAI)."
However, thrombocytopenia is one of the parame-
ters included in the SLEDAI; we have therefore
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excluded it from the SLEDAI score and report a
modified SLEDALI score.

Statistical analysis

Standard x? and Fisher’s exact tests were used to
analyze qualitative differences, and Student’s 7-test
to compare the means in large independent samples
of similar variance. A p-value <0.05 was defined as
statistically significant. When several independent
variables appeared significant in the univariate
analysis, a logistic regression test was performed
for multivariate analysis to rule out possible
confounding variables. In this case, only those var-
iables statistically significant in the multivariate
analysis were considered significant results. Odds
ratios (ORs) were calculated to assess the risk of
each variable.

The contribution of thrombocytopenia to mor-
tality was examined by a multivariable Cox propor-
tional hazard regression model, adjusting for
variables previously found to be associated with
mortality (age,”'>'° sex,'>!" race,™'® disease activ-
ity at baseline,”” neurologic manifestations,'® 2°
kidney disease,'>?® and high-dose steroid treat-
ment'"). The statistical analysis was performed
with SPSS/PC 13.0 software.

Results

The study included 182 patients, 160 (87.9%)
women and 22 (12.1%) men (for a sex ratio of 7.3
to 1). The mean age at SLE diagnosis was
30.6 £10.9 years. The mean duration of follow-up
was 4.6+5 years. At the time of analysis, 11
patients (6%) had died and 31 (17%) had been
lost to follow-up. Thrombocytopenia was observed
in 35 (19.2%) patients.

Characteristics of thrombocytopenia

Thrombocytopenia was one of the initial manifes-
tations of SLE in 28 of the 35 (80%) patients with

Table 1 Severity of hemorrhagic manifestations in patients
with thrombocytopenia

Hemorrhagic Absent Minor Major Total
events N (%) N (%) N (%) N (%)
Platelet level (mm~?)

50,000-100,000 20 (83.3) 4 (57.1) 1(25) 25 (71)
20,000-50,000 1(42) 1(14.3) 0 2 (6)
<20,000 3(12.5) 2 (28.6) 3(75) 8 (23)
Total N (%) 24 7 4 35 (100)
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platelet deficiency. In the remaining 7 (20%)
patients, it followed the SLE diagnosis by a
median period of 60 months (range 18-300).

The median platelet count at the first episode of
thrombocytopenia was 75,500/mm’ (range 5000—
100,000). Thrombocytopenia was severe in &
patients (23%), moderate in 2 (6%) and mild in
25 (71%). Hemorrhagic manifestations were
observed in 11 (31.4%) (Table 1). Major hemor-
rhagic events included diffuse ecchymosis (three
cases) and ocular hemorrhage (one case).
Purpura, gum bleeding, and mild epistaxis were
considered minor and were observed in seven
cases. At the onset of thrombocytopenia, the plate-
let count was strongly associated with hemorrhagic
manifestations (p =0.002).

A bone marrow aspiration was performed during
thrombocytopenic ~ episodes in 20  cases.
Megakaryocytes, normal or increased in all speci-
mens, reflected peripheral platelet destruction.

Case—control analysis

Table 2 summarizes the individual demographic
data, cumulative clinical manifestations, serologic
features, and pharmacologic treatment of patients
with thrombocytopenia and those without it. In
the univariable analysis, thrombocytopenia was
positively associated with splenomegaly
(» <0.001), kidney disorders (p <0.001), neuro-
logic manifestations (p =0.008), arterial thrombo-
sis (p=0.013) and leukopenia (p=0.012). A low
C3 level at SLE diagnosis was more frequent in
patients with thrombocytopenia than in those
without it (p=0.008). Similarly, the proportion
of patients who had SLE relapses (60% versus
30.6%; p=0.001) and infectious complications
(62.9% versus 36.1%; p=0.004) was higher
among those with thrombocytopenia than among
those without.

Multivariate logistic regression found that
thrombocytopenia was independently associated
with splenomegaly (OR 9.36, 95% confidence inter-
val [CI] 2.37-36.89, p =0.001), neurologic manifes-
tations (OR 4.6, 95% CI 1.54-13.72, p =0.006) and
kidney disease (OR 4.15, 95% CI 1.24-13.82,
p=0.02).

The multivariable Cox proportional hazard
regression analyses showed that thrombocytopenia
was associated with mortality after adjustment for
variables known to influence it (hazard ratio [HR]
1.79, 95% CI 1.01-3.17, p=0.045). Figure 1 shows
the survival curves of our patients with and without
thrombocytopenia.

Lupus

Table 2 Cumulative clinical manifestations and serologic
features on last visit according to presence of

thrombocytopenia
SLE patients
With Without
thrombo- thrombo-
cytopenia, cytopenia,
n=35 n=147 p-value
Age at SLE 28.8+9.9 31+11.1 ns
diagnosis (years)*
Male 5(14.3) 17(11.6) ns
Manifestations
Malar rash 19(54.3) 74(50.3) ns
Discoid rash 2(5.7) 16(10.9) ns
Photosensitivity 12(34.3) 84(57.1) 0.015
Oral ulcers 10(28.6) 23(15.6) ns
Arthritis 14(40) 80(54.4) ns
Pleuritis 9(25.7) 37(25.2) ns
Pericarditis 13(37.1) 28(19) 0.048
Neurologic 12(34.3) 22(15) 0.008
Seizure 7(20) 16(10.9) ns
Renal disorder 28(82.9) 73(49.7) <0.001
Proliferative nephritis 15(42.9) 51(34.7) ns
Membranous nephritis 2(5.7) 7(4.8) ns
Leukopenia 24(68.6) 66(44.9) 0.012
Lymphopenia 18(51.4) 78(53.1) ns
Anemia < 10 g/dl 31(88.6) 101(68.7) 0.018
Arterial thrombosis 4(11.4) 2(1.4) 0.013
Splenomegaly 10(28.6) 5(3.4) <0.001
Antiphospholipid 5(14.3) 11(7.5) ns
syndrome
Venous thrombosis 0 8 -
Arterial thrombosis 4 1 -
Obstetrical 1 2 -

manifestations
Antibody reactivity
Anti-DNA Abs

25/34(73.5)  95/147(64.6)  ns

Anti-Sm Abs 11/34(324)  59/147(40.1)  ns
Anti-SSA Abs 19/34(55.9)  86/147(58.5) s
Anti-SSB Abs 11/3432.4)  30/14520.7) s

Anti-RNP Abs 10/34(29.4) 59/147(40.1) ns

Anti-nucleosome Abs 14/19(73.7) 58/92(63) ns
Anticardiolipin Abs 26/30(86.7) 84/118(71.2) ns
Lupus anticoagulant 10/20(50) 26/82(31.7) ns

Decreased C3
Decreased C4

24/29(82.8)
25/29(86.2)

59/106(55.7)  0.008
72/105(68.6)  ns

Modified SLEDAI 13.3+5.6 11.8+5.7 ns

at diagnosis
Corticosteroids 35(100) 142(96.6) ns
Antimalarials 30(85.7) 134(91.2) ns
Cyclophosphamide 9(25.7) 36(24.5) ns
Infectious complications 22(62.9) 53(36.1) 0.004
SLE relapses 21(60) 45(30.6) 0.001

The percentage values are given in parentheses.

*Values are mean + SD.

SLE, systemic lupus erythematosus; Abs, antibodies; SLEDAI, SLE
Disease Activity Index; ns, not significant.
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Figure 1 Probability of survival in SLE patients with and
without thrombocytopenia.

Thrombocytopenia: treatment and outcome

The duration of follow-up was less than 5 days for
two patients. The remaining 33 were treated with
corticosteroids, and 30 of them (90.9%) with anti-
malarials as well. The daily corticosteroid dose was
1 mg/kg in 32 (97%) cases. Eight (24.2%) patients
also received cyclophosphamide for proliferative
glomerulonephritis or neurologic manifestations.
No patient had a splenectomy or intravenous
immunoglobulin, and 32 (97%) achieved a satisfac-
tory platelet response (increase to >100,000/mm?).
Thrombocytopenia persisted in one patient whom
we lost sight of for seven months.

Five patients (15.2%) had seven thrombocytope-
nic relapses during their disease course.
Thrombocytopenia was the only activity marker
of the disease in only one case.

At the time of these analyses, six (17.1%)
patients had died (median 15 months, range
0.1-133 after SLE diagnosis), two of them during
thrombocytopenic episodes. No deaths were due to
hemorrhagic complications. The main causes of
death were active SLE (five cases) and infections
(three cases).

Discussion

This longitudinal retrospective study investigated
the prevalence of clinical and serological features
in a cohort of lupus patients with and without
thrombocytopenia. We included only SLE patients
who were diagnosed and followed by the same
group of specialists in a regional service hospital
in Tunisia. Therefore, patients in this cohort were
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unselected, and the thrombocytopenia data were
unlikely to be biased.

We report that 19.2% of patients experienced at
least one thrombocytopenic episode after a mean
follow-up of 4.6 years. This prevalence is similar
to the 20% reported in the USA,® 22% in
Europe?®! and 25% in Hong Kong.??

We found that a significant proportion of
patients had their first thrombocytopenic episode
at SLE diagnosis or in the first year thereafter.
Theselroﬁndings confirm results reported by Sultan
et al.

The pathogenesis of thrombocytopenia in SLE is
multifactorial. Most studies have recognized the
predominant role of antibodies in platelet destruc-
tion.”*** Other mechanisms proposed to explain
this SLE complication include antiphospholipid
antibodies, vasculitis, thrombotic microangiopathy,
hemophagocytosis, and bone marrow stromal alter-
ations.” Our finding that splenomegaly is associ-
ated with thrombocytopenia in the multivariate
model support the hypothesis that the most
common mechanism inducing thrombocytopenia
in SLE is the peripheral consumption of platelets.

Other studies have reported, as we do, the asso-
ciation of thrombocytopenia with serious disease
manifestations, including neurologic® ® and kidney
disorders.>*7%1%  Thrombocytopenia in our
patients was also associated with leukopenia and
the possibility of predisposition to infectious dis-
eases, which are a well-known major cause of mor-
bidity and mortality in SLE patients.?’*® These
findings are consistent with the results of Zhao
et al.” The association of thrombocytopenia with
lower serum complement C3 levels, generally cor-
related with disease activity, is consistent with the
findings by Ziakas et al.>” More importantly, we
found that thrombocytopenia was an adverse pre-
dictor for survival in our SLE population. This too
is consistent with the experience of other ethnic
groups.®>> 12 As other investigators have previ-
ously reported,é’9’28 however, these deaths were
rarely a direct result of thrombocytopenia.

The association of thrombocytopenia with arte-
rial thrombosis has not been described by other
reports, but it was expected since our four patients
with both arterial thrombosis and thrombocytope-
nia had an associated antiphospholipid syndrome.

In the analysis of autoantibody profiles, there was
no significant difference between the two groups,
including for the presence of anti-cardiolipin
antibodies, which have been widely reported in
the literature.*'%*’

Most of our patients (97%) responded to treat-
ment with high-dose steroids. This high rate
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confirms that steroids remain the treatment of
choice in the initial management of thrombocyto-
penia in SLE.**! The addition of hydroxychloro-
quine may be an adequate alternative for inducing
remission in many patients. Second-line therapeutic
agents with azathioprine or cyclophosphamide may
be required for patients who fail to respond to ste-
roids or those requiring moderate doses of steroids
to maintain their platelet counts. Human normal
immunoglobulin has also been used successfully
to treat this SLE complication. A number of
novel therapeutic approaches to the management
of thrombocytopenia, including thrombopoietin
receptor agonists and anti-B-cell therapies, in par-
ticular, show great promise.>'

The lack of splenectomies among our patients is
indicative of the limited role for this treatment in
SLE patients and consistent with the findings of
both Ziakas et al.?” and Zhao et al.” who reported
splenectomies among only 3.7% and 6.3% of their
patients, respectively.

The main limitation of our study is its retrospec-
tive nature, which prevents any definitive conclu-
sions about the role of thrombocytopenia in
disease manifestations, activity and prognosis.
Nor was the number of patients with relapses
large enough to allow us to determine the predic-
tors of thrombocytopenic relapse.

In conclusion, thrombocytopenia is a common
event in Tunisian SLE patients. Our study of this
North-African SLE population confirms the find-
ings of previous studies suggesting that thrombocy-
topenia in lupus patients is correlated with more
severe disease and poorer survival.
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