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Aim of the work: To investigate the relation between lymphopenia and clinical manifestations, laboratory
findings, disease activity and damage index in systemic lupus erythematosus (SLE) patients.
Patients and methods: 124 SLE patients were recruited from the Rheumatology Department in-patient
and outpatient clinic, Faculty of medicine, Cairo University Hospitals. SLE disease activity index
(SLEDAI) and the systemic lupus international collaborating clinics damage index (SLICC-DI) were
assessed. Patients were divided into two groups according to presence or absence of lymphopenia (lym-
phocyte count �1500 cells/mm3), and were compared as regards different disease parameters.
Results: The 124 patients were 113 females (91.1%) and 11 males (8.9%). Their mean age was
28.54 ± 8.25 years and median disease duration was 48 (24–105) months. 86 (69.4%) had renal involve-
ment, complement C3 was consumed in 84 (67.7%) and C4 in 44 (35.5%). All were receiving steroids and a
high dose was more frequent in those with lymphopenia (17 (29.8%) compared to those without (in 9
(13.4%). Lymphopenia was found in 57 (46%) patients. Lymphopenic patients had higher frequency of
renal involvement (p = 0.002) (OR = 3.37, CI = 1.5–7.8), complement consumption (p = 0.03), 24 h urinary
proteins (p = 0.034), higher steroid doses (p = 0.012) and cyclophosphamide administration (p = 0.03).
SLEDAI was severe in 29.8% of lymphopenic patients (p = 0.16), and SLICC-DI median was 2 in both groups
(p = 0.4).
Conclusion: Lymphopenia is a common finding in SLE patients and was significantly associated with
lupus nephritis, complement consumption, higher steroid doses and cyclophosphamide administration.
Lymphopenia might be a promising marker for renal involvement in SLE.
Publishing services provided by Elsevier B.V. on behalf of Egyptian Society of Rheumatic Diseases. This is
an open access article under the CCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Systemic lupus erythematosus (SLE) is a multisystem autoim-
mune disease [1]. Occurring more frequently in women during
reproductive period of life with a female to male ratio of 10:1
[2]. It is characterized by a wide spectrum of variable, non identical
clinical presentations affecting almost all organs and tissues and
may results in severe organ-threatening manifestations [3–5].
Thus early diagnosis and treatment is essential as delay in diagno-
sis can lead to vital organ damage [6].

Although the pathogenesis of SLE is not completely understood
till now [7]. CD4+ T lymphocyte has been implicated in the patho-
genesis through their essential role in providing helper signal stim-
ulating differentiation of B cells to autoantibody production [8].
Furthermore lymphopenia is a common finding in active SLE
patients [9]. Lymphopenia has been reported in 90% of lupus
patients throughout the disease course in a previous adult series
[10]. SLE activity is not the only cause of lymphopenia; other fac-
tors include infections and medications such as corticosteroids
and cytotoxic agents [11]. The pathophysiological mechanisms of
lymphopenia are complex; including antibodies against CD8+ T
lymphocytes, uncontrolled apoptosis, increased complement
mediated cytolysis of T cells, as well as impaired lymphopoiesis
and lymphocyte sequestration [12]. Lymphopenia causes temporal
dysfunction in the host’s immunological tolerance leading to
proliferation of peripheral T cells (inflammation) representing an
additional risk factor that could promote the development of the
autoimmune disease [9]. No specific recommendations for man-
agement of SLE with lymphopenia have been settled yet, except
for prophylaxis against infections that should be tailored
individually [12].
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Table 1
The clinical, laboratory features and treatment received by the
systemic lupus erythematosus patients.
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The aim of the present study was to investigate the relation
between lymphopenia and clinical manifestations, laboratory find-
ings, disease activity and damage index in SLE patients.
Variable SLE patients (n = 124)

Clinical manifestation
Constitutional 92 (74.2)
Mucocutaneous 113 (91.1)
Musculoskeletal 117 (94.4)
Neuropsychiatric 65 (52.4)
Serositis 62 (50)
Pulmonary 60 (48.4)
Cardiac 36 (29)
GIT 10 (8.1)
Renal 86 (69.4)

Laboratory features
ANA 124 (100)
Anti ds DNA 95 (76.6)
Consumed C3 84 (67.7)
Consumed C4 44 (35.5)
Positive ACL IgG 37 (29.8)
Positive ACL IgM 40 (23.3)
Anemia 96 (77.4)
Leukopenia 29 (23.4)
Lymphopenia 57 (46)
Thrombocytopenia 16 (12.9)

Treatment received
Steroids 124 (100)
Antimalarial 91 (73.4)
Azathioprine 74 (59.7)
Cyclophosphamide 40 (32.3)
Mycophenolate mofetil 9 (7.3)

SLE: systemic lupus erythematosus, GIT: gastrointestinal
tract, ANA: antinuclear antibody, anti ds DNA: anti double
stranded deoxy ribonuclease antibody, C: complement, ACL
Ig: anticardiolipin immunoglobulin. Results are expressed as
number (%).
2. Patients and methods

A cross sectional study included 124 patients who fulfilled the
Systemic Lupus International Collaborating Clinics (SLICC)
classification criteria for SLE [13] was conducted, The patients were
consecutively recruited from the Rheumatology Department In-
patient and outpatient Clinic, Cairo University Hospitals. All
patients have been subjected to full history taking, thorough
clinical examination and laboratory investigations. Disease activity
was assessed using the SLE disease activity index (SLEDAI), and
was further graded into mild (0–10), moderate (˃10–20) and
severe (˃20–45) [14]. The SLICC damage index (SLICC DI) was eval-
uated [15]. The lupus patients who were exposed to viral infections
as herpes zoster or hepatitis C virus, and those who passed into
chronic renal failure were excluded from the study. The study
was performed in accordance with the Declaration of Helsinki
and was revised and ethically approved by the Scientific Research
Committee of the Rheumatology Department, Cairo University
(3-SRC-RCU2019). An informed consent was obtained from the
subjects.

According to the lymphocytes count, the patients were divided
into two groups. Group-I included 57 patients with lymphopenia
(<1500 cells/mm3) and group-II included 67 patients without lym-
phopenia (P1500 cells/mm3) [16]. The two groups were compared
as regards the clinical presentation, laboratory findings, immune
profile, disease activity and damage index as well as the medica-
tions received. Low dose steroid was considered if �7.5 mg/day,
moderate if >7.5 but �30 mg/day and high if >30 mg/day [17].
2.1. Statistical analysis

Data were processed and analyzed using the computer program
SPSS (Statistical Package for the Social Science Program) version 15
for windows (SPSS Inc., Chicago, Illinois, USA). For normally dis-
tributed quantitative variables mean and standard deviation were
used. The median and percentiles were used to describe non para-
metric data, while frequency and percentages described qualitative
variables. Chi square (v2) test was performed and Fisher exact test
was used when appropriate. Mann–Whitney test to estimate dif-
ferences between non parametric quantitative variables. Odds
Ratio (OR) with the 95% confidence interval (95%CI) in relation to
presence of lymphopenia was calculated when appropriate-value
was considered significant at <0.05.
3. Results

The present study included 124 SLE patients. They were 113
females (91.1%) and 11 males (8.9%). Their age ranged from 14 to
54 years with a mean age of 28.54 ± 8.25 years, and the disease
duration range from 24 to 105 months with a median of
48 months. The clinical characteristics, laboratory features and
medications received by the patients are listed in Table 1.

Among the studied patients, 57 (47%) had lymphopenia. The
lymphopenic patients showed more frequent renal involvement
(p = 0.002) (OR = 3.37, CI = 1.5–7.8), complement consumption
(p = 0.03), 24 h urinary proteins (p = 0.034), higher steroid doses
(p = 0.012) and cyclophosphamide administration (p = 0.03). SLE-
DAI was severe in 29.8% of lymphopenic patients versus 16.4% of
non lymphopenic (p = 0.16), and SLICC-DI median was 2 (1–3) in
both groups (p = 0.4) (Table 2).
4. Discussion

In the present study, the musculoskeletal and mucocutaneous
manifestations were the commonest clinical presentations which
was comparable with a previous study [18]. Lymphopenia was
found in 46% of the current patients. On the contrary, Rivero
et al. found a higher frequency of 78% [19]. Although lymphopenia
is one of the commonest clinical manifestations in SLE, its fre-
quency is variable in different studies [19,20]. Renal involvement
was found to be significantly associated with lymphopenia in the
present work. This was in agreement to the findings in previous
studies [11,20]. Renal involvement remains one of the most impor-
tant predictors of morbidity and mortality among these patients
[21]. In this study, no association was found between lymphopenia
and NPSLE. This is in accordance with previous authors who
reported an insignificant association of lymphopenia with NPSLE
manifestations [10,11,20]. However, it has been reported that in
SLE patients with marked lymphopenia (<500 cells/mm3) there
was a significant association with NPSLE [10].

Vilá and coworkers reported a significant association between
lymphopenia and anti-ds DNA [20]. Anti DNA antibodies tend
to rise during flares of disease activity in SLE, particularly in lupus
nephritis [20–24]. Contrarily, other authors didn’t find any signifi-
cant association with anti-ds DNA [10,11]. This is in line with the
present results and can be attributed to the different sample size.
The complement system is an important part of innate immunity
[25], complement systems play an important role in the removal
of atypical antigens and immune complex [26] and in SLE,
hypocomplementemia is considered a serological sign of impend-
ing or ongoing inflammation where complement factors are ‘‘con-
sumed” by tissue bound immune complexes [27], and inspite of
some exceptions, a strong correlation was suggested between SLE



Table 2
The clinical, laboratory features and medications received by lymphopenic and non
lymphopenic lupus patients.

Variable SLE patients (n = 124)

Lymphopenic
(n = 57)

Non lymphopenic
(n = 67)

p

Female:Male 50/7 (87.7/12.3) 63/4 (94/6) 0.3
Age (years) 27.63 ± 8.60 29.31 ± 7.92 0.2
Disease duration

(months)
60 (24–90) 48 (24–108) 0.9

Constitutional 44 (77.2) 48 (71.6) 0.4
Mucocutaneous 53 (93) 60 (89.6) 0.5
Musculoskeletal 54 (94.7) 63 (94) 1
Neuropsychiatric 33 (57.9) 32 (47.8) 0.2
Serositis 28 (49.1) 34 (50.7) 0.8
Pulmonary 25 (43.9) 35 (52.2) 0.3
Cardiac 16 (28.1) 20 (29.9) 0.8
GIT 7 (12.3) 3 (4.5) 0.1
Renal 47 (82.5) 39 (58.2) 0.004

Positive ANA 57 (100) 67 (100) –
Positive anti-dsDNA 45 (78.9) 50 (74.6) 0.5
Consumed C3 44 (77.2) 40 (59.7) 0.03
Consumed C4 24 (42.1) 20 (29.9) 0.1
Positive ACL IgG 18 (31.6) 19 (28.4) 0.6
Positive ACL IgM 20 (35.1) 20 (29.9) 0.5
Anemia 47 (82.5) 49 (73.1) 0.2
Leukopenia 16 (28.1) 13 (19.4) 0.2
Thrombocytopenia 9 (15.8) 7 (10.4) 0.3
Serum creatinine (mg/

dl)
0.7 (0.6–1.1) 0.7 (0.5–0.8) 0.1

Blood urea (mg/dl) 36 (24–52) 33 (22–44) 0.2
ALT(U/L) 21 (13–30) 24 (17–38) 0.1
AST(U/L) 21 (14–35) 24 (16–40) 0.1
24 h urinary proteins

(g/d)
0.9 (0.2–2.0) 0.4 (0.1–1.2) 0.034

Steroid dose
Low 6 (10.5) 19 (28.4)
Moderate 34 (59.6) 39 (58.2) 0.012
High 17 (29.8) 9 (13.4)

Antimalarial 43 (75.4) 48 (71.6) 0.6
Azathioprine 36 (63.2) 38 (56.7) 0.4
Cyclophosphamide 24 (42.1) 16 (23.9) 0.03
Mycophenolate

mofetil
5 (8.8) 4 (6) 0.7

SLEDAI
Mild 19 (33.3) 31 (46.3)
Moderate 21 (36.8) 25 (37.3) 0.16
Severe 17 (29.8) 11 (16.4)

SLICC DI 2 (1–3) 2 (1–3) 0.4

SLE: systemic lupus erythematosus, GIT: gastrointestinal tract, ANA: antinuclear
antibody, anti ds DNA: anti double stranded deoxy ribonucleic acid antibody, C:
complement, ACL Ig: anticardiolipin immunoglobulin. ALT: alanine transferase,
AST: aspartate transaminase, SLEDAI: systemic lupus erythematosus disease
activity index, SLICC DI: systemic lupus international collaborating clinics damage
index. Data are presented in the form of mean ± SD, median (IQR) or n (%). Bold
values are significant at p < 0.05.

N. Sobhy et al. / The Egyptian Rheumatologist 42 (2020) 23–26 25
disease activity especially renal flare and fall in complement (C3
and C4) levels [28,29]. So, taking into consideration the significant
association of lymphopenia and nephritis in the current study, the
association of lymphopenia with consumed C3 could thus be
signified. This is supported by a previous study [10] while on the
otherhand, others found no link [11].

Yu et al. found that lymphopenia was significantly associated
with methyl prednisolone pulse therapy taken at the times of
lupus flares [10]. This supports the present finding that lym-
phopenic patients have received significantly higher steroid doses.
The higher number of patients receiving intravenous cyclophos-
phamide in the lymphopenic group of patients can be explained
by the association of nephritis and lymphopenia; cyclophos-
phamide is used for treatment of patients with severe lupus
nephritis [30] and is considered the standard induction therapy
for such cases [31]. Another study found no significant association
with the medications received by the patients [11].

In contrast to previous studies [10,11,20], the SLEDAI was
higher in the lymphopenic group which agreed with that reported
in another study that lymphopenia may reflect a more aggressive
disease [20] but although it was higher in lymphopenic patients
it did not reach statistical significance. This can be explained by
that neuropsychiatric manifestations were not significantly associ-
ated with lymphopenia in this study, and they represent important
components of SLEDAI. Moreover, lymphocytes were calculated
during the last visit, regardless the activity within the previous
10 days. Mirzayan et al. stated that lymphopenia may predicts
higher disease activity and flares in lupus patients within a year
of followup [32]. There was no significant relation of the SLICC
damage index with lymphopenia, similar to a previous study
[10]. However, other authors reported opposite results [11]. The
lack of a significant association with NPSLE manifestations and
the differences in disease duration between the studies may
explain this variation.

Further longitudinal studies on a larger population may be
needed to confirm such findings, to determine if lymphopenia
could be considered as a marker of renal flare or it is just an asso-
ciation, and to figure out the relation of lymphopenia to other SLE
disease parameters.

In conclusion, lymphopenia may be more than a laboratory
finding in SLE patients, that was found to be significantly
associated with lupus nephritis, complement consumption, higher
steroid doses and cyclophosphamide administration.
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