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ABSTRACT
Systemic Lupus Erythematosus is the hallmark of autoimmune diseases, being characterized by multiple organ involvements
and immune abnormalities, amongst which the presence of antiphospholipid antibodies with or without specific clinical
manifestations (vascular thromboses and pregnancy morbidities) has a significant impact on the disease course, both
short and long term, causing the accumulation of irreversible damage. This study evaluates the aforementioned impact,
highlighting the importance of very early screening for these antibodies.
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INTRODUCTION
Antiphospholipid syndrome (APS) is an autoimmune disease defined by the association of certain
clinical manifestations, such as vascular thromboses and pregnancy-specific pathology, with the presence of certain antiphospholipid antibodies (APA),
relevant for the diagnosis, such as lupus anticoagulant (LA), anti-cardiolipin antibodies (ACA) and anti-beta-2-glycoprotein-1 antibodies (AB2GP1A) [1–3].
Systemic lupus erythematosus (SLE) represents
the prototype of systemic autoimmune diseases, being characterized by the production of specific and
nonspecific autoantibodies, by the formation of immune complexes prone to tissue deposition and by
the phenomena linked to chronic inflammation.
The clinical picture of SLE can be extremely polymorph, as many internal organs may be affected,
and the evolution of the disease can be sinuous and

Corresponding author:
Ioana Cristina Saulescu
E-mail: ioana_oprisan@yahoo.com

Romanian Journal of Rheumatology – Volume 31, No. 2, 2022

quite unpredictable, with bouts of exacerbation and
periods of remission [4–6].
APS can be classified as primary, a disease in its
own right, or secondary, associated with various other autoimmune and non-autoimmune pathologies,
amongst which SLE is the most frequent one [7,8).
Just to clarify, SLE represents the principal diagnosis, while APS is always a secondary one and a comorbidity [4,6,9]. However, it’s worth mentioning
that SLE is also considered a triggering factor for catastrophic APS and thus patients diagnosed with both
pathologies require careful monitoring [7,10,11].
The main focus of this article is to study the general impact of APA and APS on the prognosis of patients diagnosed with SLE. We would also like to underline the importance of early testing, through
screening, of diagnostic APA and the significance of
primary and secondary thromboprophylaxis for the
above-mentioned patients.

Article History:
Received: 14 June 2022
Accepted: 24 June 2022

57

58

MATERIALS AND METHODS
Studied population
In this observational, analytical and retrospective cohort study we included patients diagnosed
with SLE that have been evaluated at least once
throughout the course of 2019 in the internal medicine and rheumatology department of St. Mary Clinical Hospital, Bucharest, Romania.
The cohort will be split twice into two groups,
firstly depending on the presence of APA and secondly depending on the presence of APS. Subsequently, we will compare various parameters between our study groups using statistical tests.

Studied parameters
Demography: sex, age (current and when diagnosed with SLE).
Clinical: venous thrombosis (VT), pulmonary embolism (PE), myocardial infarction (MI), ischemic
stroke (IS), pregnancy-specific pathology (PSP), ischemic heart disease (IHD), valvulopathies (VVP),
cardiomyopathy (CMP), myocarditis (MCD), pulmonary hypertension (PHT), lupus pneumonitis (LP), interstitial lung disease (ILD), alveolar hemorrhages
(AH), acute respiratory distress syndrome (ARDS),
lupus nephritis (LN), migraine (MGR), seizures (SZR),
chorea (CHR), cognitive impairment or psychosis
(CIP), autoimmune hemolytic anemia (AHA), thrombocytopenia (TCP), leucopenia (LeP), lymphopenia
(LyP), livedo reticularis (LR), cutaneous vasculitis
(CV), aseptic osteonecrosis (AO), digestive impairment (DI), ocular impairment (OI), arterial hypertension (AHT), dyslipidemia (DYS).
All clinical manifestations were linked to SLE only
after excluding other etiologies, except for AHT and
DYS, which were considered comorbidities.
Paraclinical: LA, ACA, AB2GP1A.
Therapy: hydroxychloroquine (HCQ), glucocorticoids (GC), methotrexate (MTX), azathioprine (AZA),
mycophenolate mofetil (MMF), cyclophosphamide
(CYP), tacrolimus (TAC), cyclosporine (CYS), leflunomide (LEF), belimumab (BEL).
Scores: Systemic Lupus International Collaborating Clinics & American College of Rheumatology
Damage Index (SLICC & ACR D.I.), Global Anti-Phospholipid Syndrome Score (GAPSS).
All data was acquired from the available medical
documents, except for the scores, which were manually calculated for each patient using the internationally-approved formulas.

Data processing and statistical analysis
Collected date will be processed and statistically
analyzed using two programs: Microsoft Office Excel 2016 and IBM SPSS Statistics 26. Graphical representations of certain results will be generated in
the same way.
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We will use 3 statistical tests to calculate the p
value and therefore assess the statistical significance: Student’s t-test, Pearson’s chi-squared test
and Fisher’s exact test. The first one will be used
when comparing means of quantitative (numeric)
variables. The last two will be used when comparing
frequencies of qualitative (nominal) variables, picking one depending on the size of the tested groups.
The relative risk (RR) will also be calculated for
differences that are statistically significant (p <0.05)
in order to further evaluate the potency of these results.

RESULTS
Demographics
In this study we included a total of 134 patients
diagnosed with SLE. Sex distribution of the cohort
shows an uneven distribution, strongly gravitating
towards the female component (121 patients i.e.
90.29%). Mean current age (46.63 ± 2.42 years, range
from 20 to 82 years), mean age when diagnosed with
SLE (35.32 ± 2.38 years, range from 11 to 74 years)
and mean SLE “age” (11.31 ± 1.47 years, range from
1 to 41 years) were also calculated (Table 1).
The most important division of our cohort is presented below (Figure 1). The first study group or the

Table 1. Cohort demographics
TOTAL = 134 pacients with SLE
Females

121 pacients (90.29%)

Current age

46.63 ± 2.42 years (20 – 82)

Age when diagnosed
with SLE

35.32 ± 2.38 years (11 – 74)

SLE "age"

11.31 ± 1.47 years (1 – 41)

control group contains APA negative patients (96 patients i.e. 71.64%), while the second and third (sub)
groups or the experimental (sub)groups contain
APA positive patients (38 patients i.e. 28.36%), being
differentiated in between them by the presence
(APS positive – 22 patients i.e. 16.42% of the cohort
or 57.89% of the experimental groups) or absence
(APS negative – 16 patients i.e. 11.94% of the cohort
or 42.11% of the experimental groups) of APS-specific clinical manifestations. It’s worth mentioning that
in the control group we included patients who didn’t
have their APA tested at all.
In regards to the mean age when diagnosed with
SLE and conversely the mean SLE “age” (Figures 2 3), there is a statistically relevant difference (p =
0.04) between patients affected only by SLE (36.55 ±
2.97 years; 10.54 ± 1.66 years) and those who also
have positive APA (32.24 ± 3.83 years & 32.55 ± 5.54
years; 13.24 ± 3.10 years & 14.55 ± 4.48 years)..
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FIGURE 1. Cohort division, depending on the presence of APA and APS

FIGURE 2. Age when diagnosed with SLE in

our 3 study groups

FIGURE 3. SLE “age“ in our 3 study groups.
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Table 2. Statistically relevant (p <0.05) clinical manifestations when
comparing the control group i.e. (-) APA patients with the first
experimental group i.e. (+) APA & (-) APS patients
VVP

(-) APA

(+) APA & (-) APS

p value

RR (95% C.I.)

13 (13.54%)

13 (34.21%)

0.006

2.52 (1.29 – 4.94)

PHT

2 (2.08%)

5 (13.15%)

0.02

6.31 (1.28 – 31.16)

ILD

2 (2.08%)

7 (18.42%)

0.002

8.84 (1.92 – 40.66)

LN

36 (37.50%)

25 (65.78%)

0.003

1.75 (1.24 – 2.47)

MGR

6 (6.25%)

11 (28.94%)

0.001

4.63 (1.84 – 11.63)

SZR

3 (3.12%)

6 (15.78%)

0.01

5.05 (1.33 – 19.18)

AHA

29 (30.20%)

20 (52.63%)

0.01

1.74 (1.13 – 2.67)

TCP

15 (15.62%)

16 (42.10%)

0.001

2.69 (1.48 – 4.89)

DI

12 (12.50%)

11 (28.94%)

0.02

2.31 (1.12 – 4.79)

OI

16 (16.66%)

15 (39.47%)

0.005

2.36 (1.30 – 4.29)

DYS

35 (36.45%)

22 (57.89%)

0.02

1.58 (1.08 – 2.31)

Table 3. Statistically irrelevant (p ≥0.05) clinical manifestations when
comparing the control group i.e. (-) APA patients with the first
experimental group i.e. (+) APA & (-) APS patients
(-) APA

(+) APA & (-) APS

p value

IHD

15 (15.62%)

7 (18.42%)

0.7

CMP

11 (11.45%)

3 (7.89%)

0.4

MCD

1 (1.04%)

1 (2.63%)

0.5

LP

1 (1.04%)

1 (2.63%)

0.5

AH

0 (0%)

0 (0%)

–

ARDS

1 (1.04%)

1 (2.63%)

0.5

CHR

0 (0%)

0 (0%)

–

CIP

7 (7.29%)

5 (13.15%)

0.2

LeP

28 (29.16%)

16 (42.10%)

0.1

LyP

47 (48.95%)

23 (60.52%)

0.2

LR

6 (6.25%)

5 (13.15%)

0.1

CV

13 (13.54%)

5 (13.15%)

0.9

AO

8 (8.33%)

4 (10.52%)

0.4

AHT

36 (37.50%)

17 (44.73%)

0.4

Table 4. Statistically relevant (p <0.05) clinical manifestations when
comparing the control group i.e. (-) APA patients with the second
experimental group i.e. (+) APS patients.
(-) APA

(+) APS

p value

RR (95% C.I.)

VT

3 (3.12%)

14 (63.63%)

<0.0001

20.36 (6.39 – 64.80)

PE

2 (2.08%)

4 (18.18%)

0.01

8.72 (1.70 – 44.67)

IS

2 (2.08%)

3 (13.63%)

0.04

6.54 (1.16 – 36.85)

PSP

3 (3.44%)

6 (30%)

0.001

8.70 (2.37 – 31.85)

VVP

13 (13.54%)

9 (40.90%)

0.006

3.02 (1.48 – 6.16)

PHT

2 (2.08%)

4 (18.18%)

0.01

8.72 (1.70 – 44.67)

ILD

2 (2.08%)

5 (22.72%)

0.002

10.90 (2.26 – 52.59)

LN

36 (37.50%)

16 (72.72%)

0.003

1.93 (1.34 – 2.79)

MGR

6 (6.25%)

7 (31.81%)

0.003

5.09 (1.89 – 13.66)

TCP

15 (15.62%)

8 (36.36%)

0.03

2.32 (1.13 – 4.79)

OI

16 (16.66%)

8 (36.36%)

0.04

2.18 (1.07 – 4.44)

DYS

35 (36.45%)

14 (63.63%)

0.02

1.74 (1.15 – 2.63)

Clinical
In the following section we successively compared the frequencies of various
clinical manifestations between the control group and the two experimental (sub)
groups, partitioning them depending on
the calculated statistical significance (p
value).
Table 2 shows statistically relevant differences when comparing the control
group with the first experimental group
for: valvulopathies, pulmonary hypertension, interstitial lung disease, lupus nephritis, migraine, seizures, autoimmune hemolytic anemia, thrombocytopenia, digestive
impairment, ocular impairment and dyslipidemia.
Table 3 shows statistically irrelevant
differences when comparing the control
group with the first experimental group
for: ischemic heart disease, cardiomyopathy, myocarditis, lupus pneumonitis, alveolar hemorrhages, acute respiratory distress
syn
drome,
chorea,
cognitive
impairment or psychosis, leucopenia, lymphopenia, livedo reticularis, cutaneous
vasculitis, aseptic osteonecrosis, arterial
hypertension.
Table 4 shows statistically relevant differences when comparing the control
group with the second experimental group
for: venous thrombosis, pulmonary embolism, ischemic stroke, pregnancy-specific
pathology, valvulopathies, pulmonary hypertension, interstitial lung disease, lupus
nephritis, migraine, thrombocytopenia,
ocular impairment and dyslipidemia.
Table 5 shows statistically irrelevant
differences when comparing the control
group with the second experimental group
for: myocardial infarction, ischemic heart
disease, cardiomyopathy, myocarditis, lupus pneumonitis, alveolar hemorrhages,
acute respiratory distress syndrome, seizures, chorea, cognitive impairment or
psychosis, au
toimmune hemolytic anemia, leucopenia, lymphopenia, livedo reti
cularis, cutaneous vasculitis, aseptic osteonecrosis, digestive impairment, arterial
hypertension.

Paraclinical
Next up, we decided to focus on the two
experimental (sub)groups in order to establish how many diagnostic APA (1, 2 or
3) were positive for each patient (Figures
4-5).
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Table 5. Statistically irrelevant (p ≥0.05) clinical manifestations when comparing the control group i.e. (-) APA
patients with the second experimental group i.e. (+) APS
patients
(-) APA

(+) APS

p value

MI

0 (0%)

0 (0%)

–

IHD

15 (15.62%)

4 (18.18%)

0.5

CMP

11 (11.45%)

1 (4.54%)

0.3

MCD

1 (1.04%)

0 (0%)

0.8

LP

1 (1.04%)

1 (4.54%)

0.3

AH

0 (0%)

0 (0%)

–

ARDS

1 (1.04%)

1 (4.54%)

0.3

SZR

3 (3.12%)

3 (13.63%)

0.07

CHR

0 (0%)

0 (0%)

–

CIP

7 (7.29%)

3 (13.63%)

0.2

AHA

29 (30.20%)

9 (40.90%)

0.3

LeP

28 (29.16%)

9 (40.90%)

0.2

LyP

47 (48.95%)

14 (63.63%)

0.2

LR

6 (6.25%)

2 (9.09%)

0.4

CV

13 (13.54%)

3 (13.63%)

0.6

AO

8 (8.33%)

2 (9.09%)

0.6

DI

12 (12.50%)

3 (13.63%)

0.5

AHT

36 (37.50%)

11 (50%)

0.2

FIGURE 4. Number of positive APA in the (+) APS (sub)group

As for comparing the presence of certain diagnostic antibodies in between the same two experimental
(sub)groups, ACA stood out for getting very close to
the statistical significance threshold, although not actually reaching it (Table 6).

Table 6. APA comparison between the (+) and (-) APS
(sub)groups.
(+) APS

(-) APS

p
value

RR
(95% C.I.)

LA

10 (45.45%)

8 (50%)

0.7

–

ACA

20 (90.90%)

11 (68.75%)

0.09

–

AB2GP1A

12 (54.54%)

8 (50%)

0.7

–

Another important aspect we studied is the APA
testing tendency in the control group, with two thirds
of those patients (64 of them i.e. 66.67%) never having been tested for the 3 diagnostic APA (Figure 6).
For the patients where APA presence was actually
assessed it is also important to establish the testing
moment, early APA testing meaning before or right
after the SLE diagnosis is confirmed (32 patients i.e.
23.88% of the whole cohort) and late APA testing
meaning at a subsequent medical evaluation or after
vascular thromboses and/or pregnancy-specific pathology occurred (38 patients i.e. 28.36% of the whole
cohort) (Figure 7).

FIGURE 5. Number of positive APA in the (-) APS (sub)group

FIGURE 6. APA testing in the (-) APA group
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FIGURE 7. APA testing moment in the whole cohort

Therapy
In Table 7 we successively compared the approach to SLE therapy in the control group to the
ones employed for the experimental groups,
again using the calculated statistical significance
(p value). As it turns out, from all the available
medication cyclophosphamide was the only one
required far more frequently for the APA positive patients, but we should also emphasize that
mycophenolate mofetil obtained a close to statistically significant result in both comparisons.

Scores
When comparing the mean SLICC & ACR D.I.
of the negative APA group (1.63 ± 0.35 points)
with the means of the same score for the positive
APA (sub)groups (3.53 ± 0.85 points for the negative APS subgroup and 4.27 ± 1.26 points for the
positive APS subgroup) there is a statistically significant difference in both cases (p = 0.0001).
As for GAPSS, which can be calculated only
for patients of the positive APA (sub)groups, the
difference between the mean of the positive APS
subgroup (10.95 ± 1.87 points) and the mean of
the negative APS subgroup (9.31 ± 2.05 points)
isn’t statistically significant (p = 0.1).

DISCUSSIONS
The study cohort contains 134 patients diagnosed with SLE, out of which 38 (28.36%) have
tested positive to one or more APA and 22
(16.42%) also have developed APS-specific clinical manifestations. While the scientific literature
mentions higher percentages of SLE patients

Table 7. SLE therapy in our 3 study groups
HCQ

(-) APA

(+) APA & (-) APS

p value

RR (95% C.I.)

94 (97.91%)

36 (94.73%)

0.3

–

GC

88 (91.66%)

36 (94.73%)

0.4

–

MTX

27 (28.12%)

9 (23.68%)

0.6

–

AZA

47 (48.95%)

20 (52.63%)

0.7

–

MMF 16 (16.66%)

12 (31.57%)

0.06

–

CYP

25 (26.04%)

20 (52.63%)

0.003

2.02 (1.28 – 3.17)

TAC

1 (1.04%)

1 (2.63%)

0.4

–

CYS

3 (3.12%)

1 (2.63%)

0.6

–

LEF

1 (1.04%)

1 (2.63%)

0.4

–

BEL

11 (11.45%)

4 (10.52%)

0.5

–

(-) APA

(+) APS

p value

RR (95% C.I.)

HCQ

94 (97.91%)

21 (95.45%)

0.4

–

GC

88 (91.66%)

21 (95.45%)

0.4

–

MTX

27 (28.12%)

6 (27.27%)

0.9

–

AZA

47 (48.95%)

14 (63.63%)

0.2

–

MMF 16 (16.66%)

7 (31.81%)

0.09

–

CYP

25 (26.04%)

13 (59.09%)

0.003

2.26 (1.39 – 3.68)

TAC

1 (1.04%)

1 (4.54%)

0.3

–

CYS

3 (3.12%)

1 (4.54%)

0.5

–

LEF

1 (1.04%)

0 (0%)

0.8

–

BEL

11 (11.45%)

4 (18.18%)

0.3

–

with positive APA (30-40%), our data can overlap
with previous analyses considering that 64 (47.76%)
cohort subjects didn’t have their antibodies tested at
all [4]. No cases of catastrophic APS were registered
in our research.
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FIGURE 8. SLICC & ACR D.I. in our 3 study groups

FIGURE 9. GAPSS in the (+) APA (sub)groups
SLE was diagnosed between the age of 16 and 55
for more than 65% of our patients, a result in accordance with previous data [12]. The mean age of disease debut was significantly lower (4 - 4.3 years) for
subjects with positive APA.
Another important finding of our study was that
APA presence can be directly linked to the amplified
expression of certain clinical manifestations in SLE:
valvopathies, pulmonary hypertension, interstitial
lung disease, lupus nephritis, migraine, thrombocy-
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topenia, ocular impairment and dyslipidemia. Strangely enough, the two comparisons
yielded different results for seizures, autoimmune hemolytic anemia and digestive impairment in terms of statistical significance,
thus the pathophysiological link between APA
presence and these clinical manifestations
cannot be certified in our research. It was
also confirmed that APS is a triggering factor
for venous thrombosis, pulmonary embolism, ischemic stroke and pregnancy-specific
pathology. All those results can be aligned to
the exiguous available data [13–22]. It’s also
worth mentioning that myocardial infarction, alveolar hemorrhages and seizures
couldn’t be comparatively evaluated due to
the lack of such manifestations in our cohort.
Out of all the patients included in our
study, only 70 (52.24%) have had at least one
diagnostic APA tested, 32 (23.88%) benefitting
from an early assessment and 38 (28.36%) being evaluated at a later stage. When comparing APA presence in the APS positive (sub)
group versus in the APS negative (sub)group,
ACA stood out for getting very close to the statistical significance threshold, although not
actually reaching it. As such, we cannot state
for certain that ACA presence in SLE patients
predisposes to APS-specific clinical manifestations [23,24].
In terms of SLE treatment, CYP was used
far more often for APA positive patients than
for APA negative ones. We should also emphasize that MMF obtained a close to statistically significant result in the same comparison, while the scientific literature also
mentions a higher use of AZA in the first
study group [25–32].
Considering that SLICC & ACR D.I. evaluates the entire evolution of the SLE, from beginning until present time, we can therefore
infer that APA presence and/or APS determine clinical manifestations that meaningfully alter the disease’s prognosis and the patient’s quality of life and this data are in
accordance with the literature [33–35].
GAPSS evaluates the risk of occurrence
and recurrence of APS-specific clinical manifestations and as such we can argue that all patients
from the positive APA group present an important
risk which justifies thromboprophylaxis, both primary and secondary [36,37].
The main limitation of this research is its retrospective nature, meaning the heavy reliance on available documents for data gathering. This shortcoming
is best reflected in the antibodies testing, which was
much harder to track than other parameters. There is
no mention whatsoever of any non-diagnostic APA,
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therefore it’s impossible to ascertain a seronegative
APS or to calculate a complete GAPSS, which requires
the testing for anti-phosphatidylserine-prothrombin-complex antibodies [38].

CONCLUSIONS
APA testing or searching at least for LA, ACA and
AB2GP1A positivity must be done invariably before
or soon after SLE is diagnosed. In the end, these three
antibodies are part of the 2019 classification criteria
for the disease.
APA positivity constitutes a genuine aggravating
factor for SLE patients, determining life threatening
clinical manifestations, such as cardiovascular, pulmonary, renal and neurological involvement.
Periodic monitoring for SLE with APA positivity
should be more frequent and minute than for SLE
without APA presence. For example, echocardiography may prove extremely useful in the screening and
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surveillance of valvopathies and pulmonary hypertension.
SLE therapy must be flexible and frequently
checked for patients with APA positivity in order to
maintain a favorable long-term prognosis and a high
quality of life.
Thromboprophylaxis, both primary and secondary, represents a necessity for APA positivity in SLE
and for APS associated with SLE, because it minimizes the risk of occurrence and recurrence of vascular
thromboses and pregnancy-specific pathology.
Traditional cardiovascular risk factors should
also be managed thoroughly for APA positive SLE patients, considering the common association with dyslipidemia.
Long term survival rate for APA positive SLE patients can be as high as that of APA negative subjects,
if the protocol for screening, diagnosis and treatment
is rigorously respected and applied by both the physician and the patient.
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