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ABSTRACT

Background: Autoimmune diseases such as systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), systemic
sclerosis (SSc), and vasculitis are often associated with hematologic abnormalities that may reflect disease activity and
prognosis.

Objective: To assess the prevalence and types of hematologic disorders in patients with autoimmune diseases and
explore their correlation with disease activity.

Methods: This crosssectional analytical study included 420 patients diagnosed with SLE (n=201), RA (n=180),
SS¢ (n=20), and wvasculitis (n=19), recruited from Beni-Suef University Hospital. Patients underwent clinical
assessment, complete blood count, inflammatory and immunological markers, and disease activity scoring (SLEDAI
DAS28, and others). Hematologic findings were compared across groups and correlated with disease activity.
Results: the most common haematological disorders in SLE group 201 patients were anemia, 178 patients have
anemia mostly ACD followed by thrombocytopenia 41(20%). In RA group, 180 patients, the most prevalent
hematological disorder was anemia, 112(62%) cases, most them ACD 85(47%) followed by leuckopenia 14(7.7%).
In systemic sclerosis patients (20) cases were 15 patients with anemia 9 of them anemia of chronic illness, 5 iron
deficiency anemia. In vasculitic group, there were 19 patients were 10 without anemia and 9 with anemia mostly
anemia of chronic illness, regarding leuckocytic count was 3 leuckocytosis and 3 leuckopenia. Regarding disease
activity, In SLE group, there was a statistically higher level of RDW, and lower mean of MPV among cases with
sever SLEIDAI score with pwalue 0.04. In RA cases, there was a statistically significant higher level of neutrophils,
Neutrophil/Lymphocyte, and NHL levels among cases with severe degrees of DAS with pwalue <0.05. Cases of SSc
with lung fibrosis and PAH show statistically significant lower mean of HB and higher level of neutrophil, and NHL
levels with pwalue <0.05.

Conclusion: Anemia was the most common hematological disorders between all study groups mostly anemia of
chronic illness. higher percentage of iron deficiency anemia in SSc cases. MPV, RDW may be useful in prediction of
systemic lupus activity. neutrophil, Neutrophil/Lymphocyte, and NHL levels may be used for prediction of RA
activity. lower mean of HB and higher level of neutrophil, and NHL levels may be used for prediction of lung fibrosis
in systemic sclerosis.

Keywords: Autoimmune diseases, Hematological abnormalities, Anemia of chronic disease, Disease activity,
Systemic lupus erythematosus

INTRODUCTION

Rheumatic autoimmune diseases (RADs), such as rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE), are chronic inflammatory disorders characterized by multi-organ involvement
and the presence of pathogenic autoantibodies [1]. Hematological abnormalities are frequently
observed in RADs and can often serve as the first clinical sign. These include cytopenias in SLE,
neutropenia in Felty’s syndrome, and thrombocytopenia in antiphospholipid syndrome (APS).
Furthermore, some antirheumatic biological agents can induce hematologic side effects, which
complicates diagnosis and management [2].

Anemia is one of the most common hematologic manifestations in autoimmune connective tissue
diseases (ACTDs). Anemia of chronic disease (ACD), typically normocytic normochromic or
microcytic hypochromic, is the most prevalent form, driven by persistent immune activation and
elevated cytokine levels [3]. ACD often coexists with iron deficiency anemia (IDA), especially in RA
patients with chronic gastrointestinal blood loss due to NSAIDs or corticosteroids [5,6]. IDA has
been reported in 50-75% of RA cases with active disease [4].

Leukopenia, defined as a white blood cell count <4,000/mm?3, is another frequent hematologic
finding in ACTDs. It is commonly seen in SLE (20-64%) and is part of the American College of
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Rheumatology (ACR) classification criteria for the disease [5]. Neutropenia is often associated with
Felty’s syndrome, a rare RA variant, and occurs in up to 47% of SLE patients, though severe cases
are uncommon [6]. Lymphopenia is also prevalent, observed in 15-30% of RA patients and up to
82% of SLE cases, and is often linked to renal involvement and anti-Ro/SS-A antibodies [7].
Thrombocytopenia, defined as platelet count <100,000/mm?, may be immune or drug-induced. It
is more commonly seen in SLE than RA and occurs in 8-31% of SLE patients, with severe
thrombocytopenia (<50,000/mm?) being less frequent (7 5%) [8]. In SLE, platelet destruction may
result from anti-platelet antibodies and impaired thrombopoiesis. Evans’ syndrome, the co-
occurrence of autoimmune hemolytic anemia (HA) and thrombocytopenia, may also arise in
association with SLE, APS, or dermatomyositis (DM) [9].

The aim of this study was to evaluate prevalence of hematological disorders in autoimmune diseases
patients and their relation with disease activity in Beni-Suef governorate.

PATIENT AND METHODS

This Cross sectional analytical observational study was conducted on 40 patients with autoimmune
disease especially SLE and rheumatoid arthritis, systemic scelerosis and vasculitis selected from
rheumtology and clinical immunology outpatient clinics and inpatients in Beni-suef university
hospital during one year from January 2022 to January 2023

Sample size

Sampl size was calculated using StatCalc under Epi info softwares:

Incidence of Rheumatoid patients in Egypt 3/1000 Gibofsky., [10], and SLE 6,/100000

Total number of patients: Outpatients 2400, Inpatients 180-20, Total 2600 with a total population
size 2600 patients distributed as mentioned above with expected frequency of 7.8% Putting in
consideration a prevalence of RA of 3/1000 Gibofsky., [10] and with a level of error of 0.05 the
following sample size were calculated using StatCalc under Epi info software

Inclusion criteria:

Patients diagnosed as systemic lupus eythromatosis, rheumatoid arthritis, systemic scelerosis, or
vasculitis

Exclusion criteria:

Patients with the following conditions were excluded from this study: Patients less than 13 or older
than 65 years old, Pregnancy and Known hepatic patients.

Ethical consideration:

Informed consent was taken from all the patients before the study and after ethical committee

approval in Beni-Suef Faculty of Medicine. Approval number: FMBSUREC/09012022/Sayed.

METHODS

All participants were subjected to the following: History taking, Clinical Examination and Laboratory
investigations include: Complete blood count (CBC),(blood cell indices, platelet indices, WBCs
indices and reticulocytic count from peripheral blood samples, Anti-nuclear antibody (ANA), Anti
dsDNA, complement (C3&C4), Rheumatoid factor, anti-cyclic citrvnated peptide (Anti CCP),
Erythrocyte sedimentation rate (ESR) / C reactive protein (CRP), Kidney function testes as S.
Creatinine, Urea, Livre enzymes (ALT, AST) and Iron study as serum iron, ferritin and TIBC.
Disease activity assessed in each group accordingly, in SLE group activity assessed by SLEDI score,
in RA group assessed by DAS 28 score, in vasculitis secondary to behcet assessed by The severity
score for each BD patient was determined according to the entire spectrum of disease
manifestations: 1 point for each mild symptom (oral ulcers, genital ulcers, skin lesions, arthralgia,
recurrent headaches, epididy- mitis, mild gastrointestinal symptoms, pleuritic pain, and superficial
vein thrombosis), 2 points for each moderate symptom (arthritis, deep vein thrombosis in the legs,
anterior uveitis, and gastrointestinal bleeding), and 3 points for each severe symptom
(posterior/panuveitis, retinal vasculitis, arterial thrombosis or aneurysms, major vein thrombosis,
neuro-involvement, and bowel perforation) [11].
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RESULTS
Table (1): Demographic characteristics in the study groups.
Variables SLE RA SSc Vasculitis P-value
(n=201) (n=180) (n=20) (n=19)
Mean+SD Mean+SD MeantSD  Mean+SD
Age(years) 29.949.5 41.7¢11.2 41.1+12.2 36.9+9.4 <0.001*
Sex No. (%) No. (%) No. (%) No. (%)
Male 30(14.9%) 14(7.8%) 3(15%) 10(52.6%) <0.001*
Female 171(85.1%) 166(92.2%) 17(85%) 9(47.4%)
Marital status
Married 117(58.2%) 144(80%) 15(75%) 14(73.7%) <0.001*
Single 78(38.8%) 14(7.8%) 3(15%) 4(21.1%)
Divorced 5(2.5%) 5(2.8%) 0(0%) 1(5.3%)
Widow 1(0.5%) 17(9.4%) 2(10%) 0(0%)
Working
Occupy 32(15.9%) 24(13.3%) 1(5%) 7(36.8%) 0.03*
Not 169(84.1%) 159(86.7%)  19(95%) 13(63.2%)
occupy

Table (1) demonstrated a statistically significant younger age among cases of SLE and higher
percentage of males among cases of vasculitis, and females represent higher percentage in RA group
with p-value <0.001. As regards marital status higher percentage of single status was found among
cases of SLE, and married cases represent higher percentage among RA cases with p-value <0.001.
For working status higher significant percentage of working among cases with vasculitis, versus
higher percentage of non-working among cases with SSc with p-value <0.001.

Table (2): Clinical presentations in different study groups.

Clinical SLE RA SSc Vasculitis
items (n=201) (n=180) (n=20) (n=19) P-value
No. (%) No. (%) No. (%) No. (%)

Skin 88(43.8%) 8(4.4%) 20(100%) | 4(21.1%) <0.001*
Arthralgia 190(94.5%) | 179(99.4%) | 20(100%) | 16(84.2%) 0.001*
Arthritis 69(34.3%) 137(76.1%) | 6(30%) 1(5.3%) <0.001*
Eye 2(1%) 1(0.6%) 0(0%) 5(26.3%) <0.001*
CNS 27(13.4%) 1(0.6%) 0(0%) 8(42.1%) <0.001*
Vasculitis 9(4.5%) 0(0%) 1(5%) 19(100%) <0.001*
GIT 41(20.4%) 99(55%) 18(90%) 3(15.8%) <0.001*
CVS 23(11.4%) 0(0%) 4(20%) 5(26.3%) <0.001*
Chest 33(16.4%) 18(10%) 16(80%) 1(5.3%) <0.001*
FMS 1(0.5%) 17(9.4%) 3(15%) 0(0%) <0.001*
Renal 104(51.7%) 7(3.9%) 4(20%) 3(15.8%) <0.001*

CNS central nervous system, CVS cardiovascular system, FMS fibromyalgia syndrome, GIT
gastrointestinal tract

Table (2) demonstrated the distribution of different clinical symptoms in different autoimmune
disease with significant higher percentage of renal affection in cases with SLE, and higher prevalence
of arthritis among RA cases, and higher percentage of skin, arthralgia, GIT, CVS, chest, and FMS
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symptoms among cases with SSc, finally higher percentage of eye, CNS, and vasculitis among cases
with vasculitis cases with p-value

<0.001.

Table (3): Comparisons of hematological parameters in different study groups.

SLE RA SSc Vasculi tis

(n=201) (n=180) (n=20) (n=19)
Variables Mean + SD Mean +SD Mean Mean +SD  P-value

+SD
RBCs parameters
HB 9.3+2.1 11.2+1.9 10.8+1.6 11.5+2.1 <0.001*
MCV 79.6%9.2 78.6+10 79.6x11.5 77.7+8.6 0.70
RDW 14.9+2.4 14.1+2.7 14.9+2.6 14.3+1.3 0.01*
HCT 34.02+6.2 34.6+4.8 33.3+4.5 35.1+£5.2 0.52
TLC 7.02+4 6.8+2.8 7.3+£3.7 7.6£2.9 0.73
Neutrophil 4.6+3.2 4.1+2.1 4.5+2.6 43+2.4 0.33
Lymphocyte 1.8+0.96 2.1+1 2.1+1.3 2.5+0.78 0.006*
MPV 8.6x£1.4 9.2+1.8 8.9+1.2 9.2+0.99 0.02*
PLT 226.8+36.2 279.1+86.7 304.2+96. 295.9+76.  <0.001*
3 6

Type No. (%) No. (%) No. (%) No. (%)
anemia
No 23(11.4%) 68(37.8%) 5(25%) 10(52.6%)  <0.001*
Chronic 127(63.2%) 85(47.2%) 9(45%) 8(42.1%) 0.007*
disease
Iron 27(13.4%) 25(13.9%) 5(25%) 1(5.3%) 0.35
deficiency
Hemolytic 24(11.9%) 2(1.1%) 1(5%) 0(0%) 0.004*
Severity
Mild 137(77%) 107(94.7%) 15(100%) 8(88.9%)
<7mg/dl <0.001*
Sever >7  41(23%) 6(5.3%) 0(0%) 1(11.1%)
mg/dl

HB hemoglobin, HT hematocrit, TLC total leuckocytic count, MPV mean platelet volume, PLT

platelet, MCV mean corpuscular volume, WBCs White blood cells)

Table (3) illustrated that SLE cases show lower mean of hemoglobin, lymphocyte, MPV, and PLT.
A lower level of RDW was found in RA cases with p-value <0.05. In addition, there was a statistical
significance higher percentage of anemia of chronic disease and hemolytic anemia in SLE cases, and
higher percentage of iron deficiency anemia in SSc cases. Finally, SLE cases show sever degree of

anemia with p-value <0.001. On the other hands there was no statistically significant different as
regards MCV, and HT with p-value >0.05

Table (4): Percentage of differential leuckocytic count parameters in study groups.

Hematological SLE RA SSc Vasculitis

complications (n=201) (n=180) (n=20) (n=19) P-value
No. (%) No. (%) No. (%) No. (%)

No 112(55.7%) | 132(73.3%) | 15(75%) 11(57.9%) 0.002*

Leucopenia 27(13.4%) 14(7.8%) 1(5%) 0(0%) 0.21
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Lymphopenia 20(10%) 9(5%) 2(10%) 1(5.3%) 0.31
Neutropenia 4(2%) 5(2.8%) 0(0%) 3(15.8%) 0.01*
Lymphocytosis 5(2.5%) 6(3.3%) 0(0%) 1(5.3%) 0.82
Leukocytosis 21(10.4%) 7(3.9%) 2(10%) 3(15.8%) 0.48
Monocytosis 0(0%) 1(0.6%) 0(0%) 0(0%) 0.99
Leucopenia 9(4.5%) 3(1.7%) 0(0%) 0(0%) 0.43
&lymphopenia

Leucopenia 3(1.5%) 3(1.7%) 0(0%) 0(0%) 0.49
&neutropenia

Table (4) illustrated that SLE cases show higher percentage of leucopenis and lymphopenia, SSc
cases show lymphopenia, and leukocytosis, in cases with vasculitis show neutropenia, lymphocytosis,
and leuckocytosis with p-value 0.02

Table (5): comparison of disease severity in different clinical manifestations and medications among

SLE cases.

SLE SLEIDAI score
Group Mild Moderate Sever No flare P-value
No. (%) No. (%) No. (%) No. (%)
Clinical manifestations
Skin 36(46.8%) 18(37.5%) 30(49.2%)  4(26.7%) 0.31
Arthralgia 73(94.8%) 46(95.8%) 60(98.4%) 11(73.3%) 0.002*
Arthritis 17(22.1%) 21(43.8%) 31(50.8%) 0(0%) <0.001*
Eve 1(1.3%) 0(0%) 1(1.6%) 0(0%) 0.81
CNS 2(2.6%) 5(10.4%) 20(32.8%) 0(0%) <0.001*
Vasculitis 2(2.6%) 3(6.3%) 4(6.6%) 0(0%) 0.51
Oral ulcers 14)18.2 12(25%) 13(21.3%)  3(20%) 0.84
CVS 5(6.5%) 8(16.7%) 10(16.4%)  0(0%) 0.08
Chest 9(11.7%)  5(10.4%) 1931.1%) 0(0%) 0.002*
FMS 1(1.3%) 0(0%) 0(0%) 0(0%) 0.65
Renal 26(33.8%) 32(66.7%) 46(75.4%) 0(0%) <0.001*
medications
Steroids 77(100%)  48(100%) 61(100%)  15(100%) 0.99
NSAID 2(2.6%) 2(4.2%) 0(0%) 0(0%) 0.41
MTX 13(16.9%)  6(12.5%) 5(8.2%) 2(13.3%) 0.61
Hydroxychloroquine 74(96.1%) 47(97.9%) 59(96.7%)  15(100%) 0.84
Cyclosprine 1(3%) 0(0%) 0(0%) 0(0%) 0.60
Sulphasalazine 1(1.3%) 1(1.3%) 0(0%) 0(0%) 0.70
Cyclophosphamide 8(10.4%) 14(29.2%) 34(55.7%) 4(26.7%) <0.001*
Azathioprine 38(49.4%) 21(43.8%) 32(52.5%)  9(60%) 0.68
Leflonamide 6(7.8%) 3(6.3%) 2(3.3%) 0(0%) 0.51
MMF 9(11.7%) 11(22.9%) 20(32.8%)  3(20%) 0.02*
Biologic 0(0%) 0(0%) 0(0%) 0(0%) e
Rutiximab 0(0%) 3(6.3%) 8(13.1%)  0(0%) 0.007*
Colchicine 7(9.1%) 4(8.3%) 6(9.8%) 1(6.7%) 0.98
Anticoagulant 3(3.9%) 5(10.4%) 5(8.3%) 0(0%) 0.32

CNS central nervous system, CVS cardiovascular system, FMS fibromyalgia syndrome, NSAID non-
steroidal antiinfilamatory drugs, MTX methotrexate, HCQ Hydroxychloroquine, MMF
mycophenolate mofetyle

Table (5) illustrated that SLE cases who show higher score of SLEIDAI score (sever degree of severity)
had higher percentage of arthralgia, arthritis, CNS, chest and renal manifestations with p-value
<0.05. In addition, severe degree shows higher percentage of treatment with CYC, MMF, and
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Rutiximab with p-value <0.05. On the other hands, there was no statistically significant difference
with p- value >0.05 in SLEIDAI score degrees as regards other clinical manifestations and

medications.

Table (6): Comparison of hematological parameters in different disease activity score in SLE cases.

SLE SLEIDALI score P-
Group Mild Moderate Sever No flare value
Meant SD Meant SD Meant SD Meant SD
Hemoglobin(mg/dl) 9.7+2.1 9.2+2 9.2+2.1 8.1+2.2 0.06
RDW 14.3+£2.7 14.7+2.4 15.8+1.9 14.4+2.3 0.04*
Neutrophil (cs/mm) 4.9+3.5 4.3+2.9 4.4+2.9 5.1+3.7 0.73
Lymphocyte (cs/mm) 1.7+0.74 2+1 1.8+1.1 2.1+1 0.16
MPV 8.6x1.3 8.9+1.4 7.6£1.4 8.8+1.9 0.04*
Platelet(cs/mm) 219.5+135.5 252.5+117.6 219.5£147.6 211.7£149.7 0.51
NLR 4.3+1.5 2.3£1.4 2.8+1.7 2.3+0..94 0.56
PLR 1561+£124.7  154.8+107.2 177.9+£187.8 121.5+95.7  0.53
NHLR 1.48+1.8 1.21+0.26 1.24+0.25 1.30+0.32 0.55
RDW/PLT 0.23+0.74 0.07+0.05 0.147+£0.23  0.31+0.53 0.35
HB/RDW 0.65+0.19 0.65+0.18 0.64+0.19 0.54+0021 0.33
HB/PLT 0.13+0.37 0.04+0.04 0.09+0.17 0.11+0.15 0.27
RDW (red blood cell distribution width), MPV mean platelet volume), NLR

(Neutrophil/Lymphocyte ratio), PLR (Platelet / Lymphocyte ratio), NHLR (Neutrophil
/Hemoglobin Lymphocyte ratio, HB (hemoglobin)

Table (6) illustrated that SLE cases there was a statistical higher level of RDW, and lower mean of
MPV among cases with sever SLEIDAI score with p-value 0.04. Whoever there was no statistically
significant difference in other laboratory investigations between different SLEIDA score degrees

with p-value >0.05.

Table (7): Sensitivity and specificity of labs in diagnosis of SLE Activity (severe degree).

Variable Sensitivity  Specificity AUC p-value Cut off point
Hemoglobin(mg/dl) 62.3% 49.3% 53.8%  0.39 9.55
Lymphopenia 65.6% 45.7% 56.4%  0.29 1.85

MPV 55.7% 35.7% 51.6%  0.72 9.25

RDW 63.9% 49.3% 55.3% 0.24 14.85

MPV mean platlet volume, RDW red cell distribution width

Table (8): Relation of hematological parameters with disease Activity among RA cases.

RA DASS28 score P-value
Group Mild Moderate Sever

Meant SD Meant SD Meant SD
Hemoglobin(mg/dl) 11.9+1.8 11.5£1.9 10.9£1.8 0.07
RDW 15.2+0.32 14.1+3.2 14.3+2.2 0.7
Neutrophil(cs/ml) 4.2+3.8 3.6+1.8 4.6+2.1 0.003*
Lymphocyte(cs/ml) 1.5+0.34 2.1+1 2.1+0.98 0.46
MPV 8.3x1.6 9.2+2.1 9.3+1.3 0.56
Platelet (mg/dl) 229.3+44.5 267.1+£80.1 295.7+96.2 0.06
NL R 2.2+2 1.8+0.85 2.6x1.6 0.001*
PLT/ LR 168.9+78.2 145.6+67.6 162.9+77.9 0.26
NHLR 1.18+0.25 1.11+0.13 1.20+0.16 0.001*
RDW/PLT 0.06+0.01 0.07+0.14 0.05+0.01 0.08
HB/RDW 0.78+0.12 0.84+0.20 0.78+0.18 0.13
HB/PLT 0.05+0.01 0.06+0.12 0.04+0.01 0.02*
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RDW (red blood cell distribution width), MPV mean
(Neutrophil/Lymphocyte ratio), PLR (Platelet / Lymphocyte
/Hemoglobin Lymphocyte ratio, HB (hemoglobin)

Table (8) illustrated that RA cases there was a statistically significant higher level of neutrophil,
Neutrophil/Lymphocyte, and NHL levels and lower level of HB/PLT ratio among cases with sever
degrees of DAS with p-value <0.05. On the other hands there was no statistical significance
difference in other laboratories in different severity degrees. With p-value >0.05.

platlet volume), NLR
ratio), NHLR (Neutrophil

Table (9): Sensitivity and specificity of hematological parameters as regard to RA severity (severe
degree).

Variable Sensitivity | Specificity | AUC p-value Cut off point
Neutrophil(cs/1) | 65.5% 61.5% 66.3% | <0.001* | 3.65

NHL 67.8% 62.6% 66.9% | <0.001* 1.125

NLR 70.1% 52.7% 65.9% | <0.001* 1.74
HB/PLT ratio 60.9% 58.1% 60.7% | 0.01* 0.0425

NHL neutrophil /hemoglobin ratio, NLR neutrophil /lymphocytr ratio, HB/PLT hemoglobin
/platelet ratio

Sensitivity and specificity test for different laboratory tests illustrated a statistically significant
diagnostic effect to neutrophil, NHL, HB/PLT ratio, NLR in diagnosis of RA Activity degree

Table (10): Correlation of hematological indices in different disease activity score among Behcet
cases.

Behcet Group Behcet disease severity degrees P-value

Mild Moderate Sever

Mean+ SD  Mean+* SD Meanz* SD
RDW 14.9+0.51 14.2+1.3 14.3+0.35 0.60
Neutrophil(cs/mm) 3.9+1.6 3.4+1.3 9+0.71 0.007*
Lymphocyte(cs/mm) 2.5+0.58 2.5+0.53 3.4+0.98 0.31
MPV 8.4+0.56 9.2+0.62 9.25+0.35 0.21
PLT (cs/mm) 307+28.9 215.3+£75.8 268+43.8 0.20
CRP (mg/dl) 3.3+2.3 22.2+28.8 27+29.6 0.50
TLC (cs/mm) 6.9+2.1 6.6+1.3 13.4+1.3 0.006*
ESR (mm/hr) 35+13.2 58.8+38.8 28.5+2.1 0.42
NLR 1.5+0.55 1.4+0.75 2.7+0.58 0.14
PLR 124.3£22.1 91.8+41.9 80.4+10.5 0.33
NHL 1.09+0.08 1.07+0.15 1.35+0.09 0.09

RDW (red blood cell distribution width), MPV mean platelet volume), NLR

(Neutrophil/Lymphocyte ratio), PLR (Platelet /
/Hemoglobin Lymphocyte ratio, HB (hemoglobin)

Table (10) illustrated that Behcet cases there was a statistically significant higher level of neutrophil,
and TLC levels among cases with sever degrees with p-value <0.05. On the other hands there was
no statistical significance difference in other laboratories in different severity degrees. With p-value

>0.05.

Lymphocyte ratio), NHLR (Neutrophil

Table (11): Correlation of hematological indices in disease presentation among SSc cases.

Raynauds ILD+PAH
SG»cleroderma No Yes P. No Yes Poval
roup Mean+ Mean+ SD valu Mean+ Mean+ SD vaiue
SD ave 1gsp
Hemoglobin(mg/dl) | 10.6%1.6 12.1+1.6 0.13 11.3+£1.8 9.9+0.86 0.04*
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Neutrophil(cs/mm) | 4.62.8 3.9+0.96 0.69 3.5+1.2 6.1+£3.6 0.03*
Lymphocyte(cs/mm) | 2.1+1.2 2.5£1.8 0.67 2+0.94 2.4+1.8 0.56
NHL 1.19+0.15 | 1.11+0.08 0.38 1.11+£0.07 | 1.2940.17 | 0.005*
ESR (mm/hr) 55.1£31.1 | 33£18.1 0.26 46.4£20.5 | 60.6£42.5 | 0.33
CRP (mg/dl) 15.6+18.3 | 1.7+0.57 0.008* 10.3x17.4 | 18.7+17.6 | 0.33
RDW 14.6£2.3 14+1 0.71 14.7+2.4 14.3£1.8 0.83
MPV 9.02+1.3 9.03+0.95 0.99 8.8+1.4 9.4+0.91 0.29
PLT (cs/mm) 28.3£76.3 | 343.3+85 0.17 319+78.9 | 243.3£54. | 0.04*
RDW/PLT 0.06+0.01 | 0.04+£0.009 | 0.10 0.05+0.01 g.O6iO‘Ol 0.08
HB/RDW 0.74£0.18 | 0.86+0.08 0.21 0.79+0.20 | 0.71+0.12 | 0.29
HB/PLT 0.04+0.01 | 0.037+0.00 | 0.56 0.04+0.0 0.04+0.01 | 0.53
RDW (red blood cell distribu?ion width), MPV ilean platelet volume), NLR

(Neutrophil/Lymphocyte ratio), PLR (Platelet / Lymphocyte ratio),
/Hemoglobin Lymphocyte ratio, HB (hemoglobin)

Table (11) illustrated that scleroderma cases who had Raynauds there was a statistically significant
lower level of CRP with p-value <0.05. For cases with lung fibrosis and PAH that show statistically
significant lower mean of HB and PLT with higher level of neutrophil, and NHL levels with p-value
<0.05. On the other hands there was no statistical significance difference in other laboratories with
p-value >0.05.

NHLR (Neutrophil

Table (12): Comparison between autoimmune disease duration according to hematological
parameters in each study groups.

Variables Disease duration (years)

SLE RA SSc Vasculitis

r (p-value) r (p-value) r (pvalue)  r (p-value)
Hemoglobin(mg/dl) 0.04(0.55) 0.17(0.01*)  -0.25(0.28) -0.02(0.92)
MCV -0.02(0.73) 0.08(0.25) 20.09(0.69) 0.19(0.42)
RDW 0.01(0.85) 0.5(0.47) 0.23(0.33)  0.06(0.80)
HCT (mg/dl)) 0.05(0.45) 0.06(0.41) 20.26(0.27)  -0.09(0.71)
TLC (cs/mm) -0.06(0.36) -0.12(0.09) 0.17(0.46)  0.22(0.36)
Neutrophil (cs/mm) -0.09(0.21) 0.11(0.16) 0.12(0.62)  0.17(0.48)
Lymphocyte(cs/mm) -0.007(0.92)  -0.17(0.02*%) 0.11(0.64) 0.22(0.35)
MPV -0.02(0.70) 0.01(0.84)  -0.14(0.56) -0.34(0.16)
PLT mg/dl)) -0.02(0.72) 0.18(0.01%)  0.25(0.29)  -0.23(0.34)

SLE systemic lupus erythromatosis, RA reumatoid arthritis, SSc systemic sclerosis, HB hemoglobin,
MCV mean corpuscular volume, RDW red cell distribution width, HT hematocrit MPV mean
platlet volume, PLT platlet.S

Table (12) demonstrated comparison between autoimmune disease duration with hematological
investigations in each study groups, there was statistically significant positive correlation with p-value
<0.05 between disease duration and hemoglobin level in addition to negative correlation between
disease duration and each of lymphocytes, and PLT count among RA cases.
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DISCUSSION

Hematologic abnormalities affecting one or more cellular lineages are frequent manifestations of
autoimmune diseases, and may represent an important prognostic factor, reflecting the rate of
activation of autoimmune/inflammatory processes [2].

In our study, we try to evaluate prevalence of hematological disorders in autoimmune diseases in
Beni-suef governorate in four groups of autoimmune diseases patients: SLE, RA, SSc and vasculitis.
Our study including 420 patients, 201 patients SLE, 180 patient’s RA, 20 patients SSc,19 vasculitis
mostly 2ndry to behcet and other causes as GCA, Takayasu disease, burger disease.

Demographic characteristics in our study groups: We found that there was a statistically significant
higher percentage of males among cases of vasculitis and this mostly due to most of cases secondary
to behcet disease that are characterized by male sex predominance in middle East [12], younger age
among cases of SLE, females represent higher percentage in RA group with p-value <0.001and this
agrees with Gheita et al., [13].

As regards marital status, higher. percentage of single status was found among cases of SLE, and
married cases represent higher percentage among RA cases with p-value <0.001. This data nearly
agrees Senna et al., [14] a study in Brazil on demographic data on rheumatic diseases report also
lupus and rheumatoid are more in female lupus younger age but rheumatoid wide range of age with
mean age 50 years old but Gheita et al., [13] a cross-sectional Egyptian study included large cohort
of 10,364 RA patient reported that mean age of rheumatoid patients was 44.8 and was significantly
lower in female

For working status, higher significant percentage of working among cases with vasculitis, mostly due
to acute insult with resolution and also predominance of male sex versus higher percentage of not
working among cases with SSc with p-value <0.001. This is mostly due to disability and limitation
of movement caused by SSc disease and also depression and psychological troubles as mentioned in
Miiller et al., [15] that 48 out of 70 had depression and disability in patients with dermatological
symptoms with SSc and Hudson et al., [16]132 out of 643 were work disabled.

By comparisons of hematological parameters in different study groups, we found that the most
common hematological disorders in SLE group (201 patient) was that anemia 178(88.5%) patients
have anemia with mean HB 9.3+2.1 followed by thrombocytopenia 41(20%) out of 201 with
thrombocytopenia less than 100,000 then hemolytic anemia 24(11.9%) then lymphopenia 20(10%)
and this nearly agrees with Aleem et al., [17] study which concluded that regarding hematological
abnormalities in SLE, anemia was the most common disorder present in 63% of patients followed
by lymphopenia in 40.3%, leukopenia in 30.0%,thrombocytopenia in 10.9% and autoimmune
hemolytic anemia (AITHA) in 4.6% patients.

The most prevalent type anemia of chronic illness in 127 patients, then IDA 27 patients, then
hemolytic anemia 24 and this agrees with Voulgarelis et al., [18] a cohort study on 132 SLE patient.
This may be due to suppressed erythropoietin in chronic inflammation and also agree with Sufian,
et al., [19], a study on 89 patients with SLE. The two studies reported that most common type
anemia of chronic illness then iron deficiency anemia then hemolytic anemia. Most of the cases
were mild degree 137case and 41case with severe degree.

Regarding total leucocytic count, there were 112 patients without abnormality in leucocytic count,
27 (10%) patients with leukopenia. lymphopenia was the most prevalent between our SLE cases
about 20 patients with lymphopenia that agree with another study by Debarre et al., [20],
lymphopenia was detected in 84% of the cases and was found to be independent of leucopenia and
also in vitro studies suggest that lymphopenia is caused by the production of autoantibodies against
lymphocytes by the genesis of IgG antibodies, correlating inversely with their cell counts and
complement levels Noguchi et al., [21] but this disagree with Sufian, et al., [19] that documents that
Neutropenia was predominant (51.5%) among the WBC disorder, 21 patient with leukocytosis
mostly secondry to steroids and may be due to activity. Chen et al., [22] reported increase in prephral
lymphocyte with active lupus nephritis patients.

In RA group 180 patients, the most prevalent hematological disorder was anemia 112 (62.2%) cases
have anemia and 68 have not anemia similar to this study Udayamma et al., [23] was 60% has
anemia. The most common type anemia of chronic illness 85(75.8%) patients, 25 (22.3%) patients
IDA and 2 cases with hemolytic anemia and this agree with this chinese study Chen et al., [22], but
against Udayamma et al., [23] that reported that most common type of anemia in RA was IDA then
ACD and this may be different number of cases in this study, 107 with mild degree and only 6 with
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severe anemia.

Regarding total leuckoctic count was132 patients without abnormality in TLC, only 14 patients with
leuckopenia that may be drug induced specially most of our patients on MTX and 7 patients with
leuckocytosis may be due to RA activity or 2ndy bacterial infection. The principal leukopenic
disorder among patients with RA is Felty’s syndrome, which is defined as a triad of RA,
splenomegaly, and neutropenia that should be excluded. Platlet count was only 2 with
thrombocytopenia.

In scleroderma patients, 20 cases with mean HB10.6 were 15 patients with anemia 9 of them anemia
of chronic illness, 5 iron deficiency anemia and one case with haemolytic anemia, all of them mild
degree of anemia. According to Frayha et al,, [24], who examined 180 patients with systemic
sclerosis, anemia was found.

In about 25% of patients while severe anemia with hemoglobin < 10 g/dl was found in 10% of
them, still another clinical issue is iron deficiency in systemic sclerosis patients, Ruiter et al., [25]
found iron deficiency in about 40% of systemic sclerosis patients.

In vasculitis group, there were 19 patients with mean HB 11.5, 10 without anemia and 9(47%) with
anemia mostly anemia of chronic illness

Regarding SLE cases with correlation of laboratory investigations in disease severity among SLE
cases, we found that there was a statistical higher level of RDW, and lower mean of MPV among
cases with sever SLEIDAI score with p-value 0.04. However, there was no statistically significant
difference in other laboratory investigations between different SLEIDA score degrees with p-value
>0.05

In the present study, we showed that compared to the other groups, the numbers of lymphocytes
and platelets, hemoglobin mean and MPV were lower in SLE than other groups and this partially
agrees with Peirovy, et al., [26] study but their study of the comparison with healthy control which
showed that compared to the healthy subjects, the numbers of lymphocytes and platelets were lower,
and the NLR, PLR, and RDW were higher, in patients with SLE, Sensitivity and Specificity test for
different laboratory tests illustrated no significant value for HB, lymphocytes, MPV, or RDW in
diagnosis of SLE severity degree. Miglio et al., [27] and Akorsu et al., [28], The discussion of these
findings sheds light on the potential utility of RDW in assessing disease activity, highlights
methodological variations, and highlights the need for further research.

Regarding RA group, there was statistically significant positive correlation with p-value <0.05
between disease severity (DAS score) and TLC, neutrophils and NLR and NHL levels also as Fu et
al., [29] reported positive correlation between the DAS28 score and WBCs count, neutrophil count
and NLR in RA patients.

Abd -Elazeem et al., [30] found that the DAS28 positively correlated with the NLR and PLR. These
studies support the present study and may reflect the importance of WBCs indices as a marker of
inflammation and disease activity in patients with RA.

Current results showed that the RBCs parameters may give an idea about the inflammatory status
and activity status in RA patients, and that the alterations in these parameters go hand in hand with
alterations in the inflammatory markers. The current study found that active patients had
significantly lower level of HB/PLT ratio among cases with sever degrees of DAS score with p-value
<0.05 as Farouk et al., [31] study that found that active patients had significantly higher RDW%,
while HCT value, Hb levels, Hb/PLT ratio, RDW%,/PLT.

The current study didn’t find any significant correlations of RDW% with DAS SCORE or activity
as two studies Al-Rawi et al., [32] did not find correlation between RDW and DAS-28.

In RA group, the ROC analysis showed that neutrophil, NHL, HB/PLT ratio, NLR had the best
predictive performance for disease activity.

The ROC curve showed that the best neutrophil, NHL cut-off value for predicting disease activity
in RA patients was 3.65, 1.125 respectively with a sensitivity of 65.5%, 67.8% respectively and a
specificity of 61.5%%, 62.6% respectively. Also, NLR, HB/PLT ratio cut-off value for predicting
disease activity in RA patients was 1.74, 0.0425 respectively with a sensitivity of 70.1%, 60.9%
respectively and a specificity of 52.7%,58.1% respectively.

Remalante et al., [33] found that RDW and NLR had poor performance (AUC: 0.516, 0.629,
respectively) with low sensitivity and specificity for predicting RA activity. Also, in Taha et al., [34]
study showed that integrated markers in the multi-ROC analysis performed better than a single
biomarker, combining RDW (13.7%) and NLR (3.4%) improved the predictive performance for
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RA activity.

Systemic sclerosis is characterized by generalized micro and macroangiopathy. Mortality in SSc is
primarily due to pulmonary complications: In the largest observational study conducted to date, the
leading cause of death was ILD; 17% and PH 15%. Amoda et al., [35]

In this study, we investigated the relationship between parenchymal and vascular involvements of
the pulmonary system and CBC parameters.

Cases with lung fibrosis and PAH show statistically significant lower mean of HB and PLT with p
value< 0.04. This partially agrees with Dilek Tezcan, et al., [36] study which noted that the platelet
count was significantly lower, and the RPR level was significantly higher in those with ILD and PH
coexistence compared to those with only ILD (adj. p1=0.034, adj. p1= 0.045; respectively). In our
study, RPR was low in with ILD and PH coexistence compared to those but without significant value
p value 0.08

Also, the current study noted that higher level of neutrophil, and NHL levels with p-value <0.05
with patients with ILD and PH, Jung et al., [37] reported that SSc-ILD could be predicted in patients
with SSc with NLRs above 2.59 (70% sensitivity, 72% specificity) and that NLR could be used as a
marker for SSc-ILD.

In a study of patients with SSc, NLR was reported to be associated with digital ulcers, PAH, and
ILD. Yayla et al. confirmed that NLR was associated with SSc-PAH and reported that NLR and MLR
were associated with digital ulcers [38].

Atilla et al. [39] reported that Hb and counts of leukocytes and platelets were not different in patients
with SSc with or without ILD, whereas NLR was above 3.21, indicating ILD (81% sensitivity, 81%
specificity).

In vasculitic group, 19 of different causes 9 cases vasculitis 2ndry to behcet diseases, regarding their
clinical assessment and disease severity, out of 9 cases 2 cases with severe degree, 4 cases moderate
and 3 cases with mild degree.

With correlation of laboratory investigations in disease severity among Behcet cases, there was a
statistically significant higher level of neutrophil, and TLC levels among cases with sever degrees
with p-value <0.05. On the other hand, there was no statistical significance difference in other
laboratories in different severity degrees.

By comparisons of disease duration in different hematological complications among study groups,
there was statistically significant positive correlation with p-value <0.05 between disease duration
and hemoglobin level in addition to negative correlation between disease duration and each of
lymphocytes, and PLT count among RA cases. On the other hand, there was no statistically
significant correlation with p-value >0.05 between disease duration and other hematological
parameters in each disease.

Morse et al., [40] study of the 252 patients with RA, 83% were women; they had a median disease
duration of 14 years and moderate disease activity at the time of arthroplasty. ...These findings
suggest that preoperative optimization of the patient with RA might focus on improving anemia and
this may dive us our explanation that with long duration and good medication to control
inflammation and treatment of anemia, this raises HB level. It may also be related to disease activity
as in Padjen et al., [41]. Baseline hemoglobin was lower in the subgroup of active patients (mean +
SD: 12.8 + 1.7 g/dL) compared to patients inactive at baseline (13.5 + 1.3 g/dL) (p = 0.023, t
—2.320). The active subgroup receiving a new DMARD improved significantly in the CDALI,

But this is against this study Udayamma et al., [23] reported that Anemia was more prevalent in
patients with rheumatoid arthritis disease duration more than 5 years

CONCLUSION

Hematological abnormalities are common in autoimmune diseases and may reflect disease activity.
Anemia was the most common hematological disorders between all study groups mostly anemia of
chronic illness. higher percentage of iron deficiency anemia in SSc cases. MPV, RDW may be useful
in prediction of systemic lupus activity. neutrophil, Neutrophil/Lymphocyte, and NHL levels may
be used for prediction of RA activity. lower mean of HB and higher level of neutrophil, and NHL
levels may be used for prediction of lung fibrosis in systemic sclerosis.
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