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Background: Mixed connective tissue disease (MCTD) is a rare autoimmune disease, 
characterized by the production of specific autoantibody anti-RNP, which presents with 
varied overlapping symptoms of different connective tissue disorders. The aim of this 
study is to identify the frequency and patterns of MCTD.
Methods: This is a descriptive cross-sectional hospital-based study conducted at the rheu-
matology clinic at Omdurman Military Hospital between February 2019 and July 2019. The 
study included 30 patients and data were collected using a designated questionnaire.
Results: The study showed that the majority of patients (96.7%) were females and only 3.3% 
was male. About 30% of the patients aged between 30 and 39 years were the most affected. As 
a first diagnosis, 10% of the patients had a MCTD fulfilling the Alarcon-Segovia criteria. The 
remaining 90% of the patients were diagnosed with other diseases before evolving into MCTD. 
The most common clinical presentation was arthralgia in 100% of the patients, 90% were 
symmetrically followed by myositis in 70% of the patients, arthritis in 63.3% of the patients, 
puffy fingers in 63.3% of the patients, and hand swelling in 60% as major musculoskeletal 
symptoms. Regarding the initial results in immunological profile, the most common positive 
autoantibodies among the patients were anti-RNP titer in 96.7% of the patients, ANA in 90%, 
anti-Sm in 50%, RF in 50%, anti-Ds DNA in 46.7%, and anti-Ro in 43.3%.
Conclusion: This study showed that MCTD is more common in females, only 10% of 
patients presented with a fulfilling criteria of the disease at diagnosis, and the rest of the 
patients presented with other rheumatologic diseases before evolving into MCTD.
Keywords: MCTD, females, arthralgia, anti-RNP titer

Introduction
Mixed connective tissue disease (MCTD), also known as Sharp´s syndrome, was 
originally defined in 1972 as a connective tissue disorder characterized by the 
presence of high titers of a distinctive autoantibody, now called anti-U1 RNP. 
MCTD is an autoimmune condition with overlapping of at least two connective 
tissue diseases, including Systemic Lupus erythematosus (SLE), Scleroderma and 
Polymyositis (PM), and rheumatoid arthritis.1 The distinctive overlap features 
commonly appear sequentially over time.2

MCTD occurs worldwide and in all races, with a peak incidence in adolescence 
and the 20s. About 80% of people who have the disease are women.3 The cause of 
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MCTD is unknown.4 The natural history and outcome of 
MCTD patients are not well-characterized as preceding 
reports yielded inconsistent results. One study reported 
that more than 50% of patients with MCTD evolved to 
either SS or SLE, while a subsequent study found such 
evolution in only 13% of their cohort.5,6

There is very little information available regarding the 
prevalence and incidence of MCTD.7 In a 2011 nationwide 
study in Norway, the prevalence of MCTD was 3.8 per 
100,000 adults, with an incidence of 2.1 million per year. 
Frequently the first manifestations resemble early SLE, 
Systemic scleroderma, Polymyositis, or even Rheumatoid 
arthritis, with many patients appearing to have 
an undifferentiated connective tissue disease initially.8 The 
early clinical features of MCTD are non-specific and may 
consist of general malaise, arthralgia, myalgia, and low-grade 
fever. Raynaud phenomenon may precede other manifestations 
by years. Swollen hands and puffy fingers are typical, skin 
findings include lupus or dermatomyositis-like rashes, and 
diffuse scleroderma-like skin changes may develop.9

Almost all patients have polyarthralgia and 75% have 
frank arthritis, with proximal muscle weakness being com-
mon. The absence of renal disease is a hallmark of 
MCTD1, although some degree of membranous nephro-
pathy occurs in 25% of patients. Disorders motility in the 
upper gastrointestinal tract is the most common overlap 
feature with scleroderma. Interstitial lung disease is the 
most common lung manifestation; pulmonary hyperten-
sion is a major cause of death. A high titer speckled 
ANA whose fine specificity is anti-U1 RNP is the diag-
nostic serological finding in MCTD.10 The management of 
MCTD generally rests upon the known effectiveness of 
specific therapies for similar problems seen in SLE, 
Scleroderma, or Polymyositis.10,11

Among patients requiring long-term glucocorticoids, 
Hydroxychloroquine or Methotrexate is reasonable. 
Intravenous immunoglobulin (IVIG) may also have 
a role in patients with resistant thrombocytopenia or severe 
eruptive skin disease. The overall 10-year survival rate is 
about 80%, but the prognosis depends largely on which 
manifestations predominate.12,13 The aim of this study is 
to identify the frequency and patterns of mixed connective 
tissue disease to characterize his epidemiology in 
Sudanese patients.

Methodology
This is a descriptive cross-sectional hospital-based study, 
conducted at the rheumatology department at Omdurman 

Military hospital, Khartoum, Sudan, for 6 months periods 
between February to July 2019. The study included all adult 
patients diagnosed with MCTD who presented during the 
period of study at the hospital. The data was collected by 
using a designated questioner containing all adult patients 
who are confirmed to have MCTD fulfilling Alarcon- 
Segovia criteria which are as follow: A) Serological criteria; 
Anti-RNP antibodies with a hemagglutination titer of 
≤1:1,600. B) Clinical criteria; swollen hands, Synovitis, 
Myositis, Raynaud’s phenomenon, acrosclerosis. 
Information also includes the received treatment, such as 
Prednisolone, HCQ, DMARD, Methotrexate, Azathioprine, 
Vitamin D, Warfarin, Lasix, Sildenafil, Osteocare, 
Omeprazole, Folic acid, and IVIG. Autoantibody tests and 
inflammatory markers such as ANA profile, RF, Anti-CCP, 
Anti-cardiolipin, ESR, CRP, hematological findings, asso-
ciated complications (autoimmune thyroiditis, IHD, PAH, 
Sjogren’s syndrome, HTN and DM). Initial cutaneous symp-
toms were lung and musculoskeletal manifestations. Age 
was split into five groups (between 18–29 years, 30–39 
years, 40–49 years, 50–59 years, and above 60 years), and 
geographical distributionswere the western, eastern, north-
ern, and central states of Sudan.

MCTD is present if criterion A is accompanied by 
three or more clinical criteria, one of which must include 
synovitis or myositis. Total coverage of MCTD patients 
presented in the study area due to the rarity of the condi-
tion. The final sample-size obtained during the study per-
iod was 30 patients who fulfilled the inclusion criteria of 
the study. The questionnaire was completed directly with 
the patients by a clinician for obtaining basic information, 
and results of investigations were obtained from the files 
of the patients.

Statistical Analysis
Data was analyzed by the Statistical Packages for Social 
Sciences (SPSS) 21 software which was used to analyze 
all the collected data of MCTD as percentages, categories, 
and p-values for statistical significance testing. Evaluation 
data were analyzed by one-way analysis of variance 
(referred to as ANOVA) to test the relationship between 
the different variables and means. The level of statistical 
significance was set as p<0.05.

Ethical Considerations
Ethical clearance was obtained from SMSB Ethical 
Committee, and written consent was obtained from the 
hospital administration and from the patients.
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Results
The majority of the patients (96.7%) were female and only 
3.3% were male. The study shows that 30% were aged 
between 30–39 years, 26.6% were aged 40–49 years, 
16.7% were aged 60 years and above, 16.7% were aged 
18–29 years, and the remaining 10% were aged 30–39 
years (Figure 1). Regarding the geographical distribution 
of the patients, 43.3% of them were from northern states, 
26.7% from central states, 26.7% from western states, and 
only 3.3% from eastern states (Figure 2). The duration of 

illness was less than 5 years for 76.6% of the patients, 
while 16.7% were between 5–10 years, and the remaining 
6.7% of the patients were more than 10 years. Arthralgia 
occurred in all patients as an initial symptom, followed by 
skin rash and fatigability in 13.3% and 10%, respectively; 
other symptoms are described in Table 1. Initially only 
10% of the patients presented with MCTD fulfilling the 
Alarcon criteria, the remaining patients presented sequen-
tially from other diseases as a first diagnosis, only 40% 
diagnosed as SLE, 26.7% diagnosed as RA, 2.7% 
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Figure 1 Age groups of the patients.
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Figure 2 Geographical distribution of the patients.
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diagnosed as SS, 2.7% diagnosed as SLE PM, 6.7% diag-
nosed as SS RA, and 3.3% diagnosed as PM (Table 2). 
Fatigue manifested as a constitutional symptom in all 
patients, fever in 63.3% and weight loss in 63.3% 
(Table 3). In musculoskeletal symptoms, joint pain mani-
fested in all patients who were symmetrical in 90%, with 
joint stiffness in 73.3%, followed by arthritis in 63.3%, 
puffy fingers in 63.3%, and hand swelling in 60% as major 
symptoms; others are shown in Table 4. Myositis manifes-
tations were muscle pain in 70%, muscle weakness in 
60%, muscle tenderness in 56.7%, and muscle wasting in 
10% (Table 5). The reported vascular symptoms were 
Raynaud’s phenomenon in 10% and digital gangrene in 
another 10% of the patients. Vascular symptoms did not 
manifestin 80% of the patients. The most common cuta-
neous symptoms were erythematous rash in half of the patients, skin tightness in 23.3%, and sclerodactyly in 

20%. Other symptoms are shown in Table 6. The reported 
GIT symptoms were heartburn in 56.7% of all the patients 
and dysphagia in 10%. GIT symptoms were not reported in 
33.3% of all patients. Lung manifestations that occurred 
among the studied patients were SOB 9 in 30%, dry cough 
in 30%, and accentuated P2 in 3.3%; with 36.7% of the 
patients not reporting (Figure 3).

Only two neurological symptoms were reported, which 
were a headache in 46.7% and peripheral neuropathy in 
13.3%. In the remaining 40% of the patients, no neurolo-
gical manifestations were reported. The associated com-
plications were autoimmune thyroiditis, which was 
described in 16.7%, PAH in 10%, Sjogren syndrome in 
10%, HTN in 10%, IHD in 6.7%, and DM in 3.3%. In 

Table 1 The First Associated Symptoms which Occurred in the 
Patients

Symptoms Yes No Total

N % N % N %

Proximal weakness 1 3.3 29 96.7 30 100.0

Joint pain 30 100 0 0 30 100.0

Fatigue 3 10.0 27 90.0 30 100.0

Skin rash 4 13.3 26 86.6 30 100.0

Heart burn 2 6.7 28 93.3 30 100.0

Hair fall 2 6.7 28 93.3 30 100.0

Dry eye and mouth 1 3.3 29 96.7 30 100.0

Raynaud’s phenomenon 1 3.3 29 96.7 30 100.0

Table 2 The Patients Distribution According to First Diagnosis

First Diagnosis N %

SLE 12 40.0

PM 1 3.3

SS 2 6.7

RA 8 26.7

MCTD 3 10.0

SLE PM 2 6.7

SS RA 2 6.7

Total 30 100.0

Table 3 The Patients Constitutional Symptoms

Symptoms Yes No Total

N % N % N %

Fever 29 96.7 1 3.3 30 100.0

Fatigue 30 100.0 0 0.0 30 100.0

Weight loss 19 63.3 11 36.7 30 100.0

Table 4 The Musculoskeletal Symptoms on the Patients

Symptoms Yes No Total

N % N % N %

Joint pain 30 100.0 0 0.0 30 100.0

Symmetrical 27 90.0 3 10.0 30 100.0

Joint stiffness 22 73.3 8 26.7 30 100.0

Arthritis 19 63.3 11 36.7 30 100.0

Hand swelling 18 60.0 12 40.0 30 100.0

Puffy fingers 19 63.3 11 36.7 30 100.0

Table 5 The Muscles Manifestations of the Patients

Yes No Total

N % N % N %

Muscle weakness 18 60.0 12 40.0 30 100.0

Muscle pain 21 70.0 9 30.0 30 100.0

Muscle tenderness 17 56.7 13 43.3 30 100.0

Muscle wasting 3 10.0 27 90.0 30 100.0
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43.3% of all the patients, no associated complications were 
reported (Table 7). Forty percent of the patients reported 
a family history association. High TWBC was reported 
in only 3.3% of the patients, low Hb in 73.3%, and low 
platelet count in 13.3%.

In 53.4% of the patients, ESR was raised, while posi-
tive CRP was reported in only 20% of the patients 
(Table 8). Urine analysis showed 76.7% were clear, 
while the remaining 23.3% indicated the opposite.

The most common positive autoantibody was an Anti- 
RNP titer, which was seen in 96.7%, followed by an ANA 
in 90% of patients, Anti-SM and RF both in 50%, Anti-Ds 
DNA was reported in 46.7%, and Anti-Ro in 43.3%. Other 
antibodies are shown in Table 9. Regarding the treatment 
regimens, drugs given to treat patients were Prednisolone 
in 93.3%, Hydroxychloroquine (HCQ) in 80%, and 

DMARDS were given in 63.3%. Out of the DMARDS, 
azathioprine was prescribed to 43.3% of all patients and 
20% were given Methotrexate. Other drugs are shown in 
Table 10.

Discussion
MCTD is a rare disorder and presents with varied 
overlapping manifestations of different connective tis-
sue disorders.14 Many patients evolve into other con-
nective tissue disorders with the passage of time. In 
this study, MCTD has been investigated in 30 Sudanese 
patients at Omdurman Military Hospital during the 
period from February 2019 to July 2019 in the rheu-
matology clinic patients, according to Alarcon-Segovia 
criteria.

The majority of the patients (96.7%) were females and 
only 3.3% were male. Thirty percent of all the patients 
aged were between 30–39 years with a mean age of 34.5 
years. This is comparable to previous studies, for example 
a study in Karachi, Pakistan reported that among patients 
with MCTD 80% were females and 20% of patients were 
males. The mean age was 30.5 years.15 A study in Gabon 
showed that seven patients with mixed connective tissue 
disease were women (100%), with an average age of 39.5 
years.16 The most common clinical presentation was 
arthralgia in all the patients, which were symmetrical in 
90% of the patients, followed by arthritis in 63.3%, puffy 
fingers in 63.3%, and hand swelling in 60% as major 
musculoskeletal symptoms. A previous study by 
Amigues et al reported that about 60% of patients 
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Figure 3 Distribution of the patients according to lung manifestations.

Table 6 The Cutaneous Symptoms Associated with MCTD in 
the Patients

Symptoms Yes No Total

N % N % N %

Skin tightness 7 23.3 23 76.7 30 100.0

Sclerodactyly 6 20.0 24 80.0 30 100.0

Erythematous rash 15 50.0 15 50.0 30 100.0

Heliotrope rash 2 6.7 28 93.3 30 100.0

Gottron’s sign 2 6.7 28 93.3 30 100.0

LN’s 1 3.3 29 96.7 30 100.0
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complain of arthralgia.17 This is comparable to a study in 
the Philippines in which the chief complaint was most 
commonly joint pain, at 67%.18,19

The first diagnosis in 10% had a full blown picture of 
MCTD (SLE, SS, DM), is similar to a study in 
Minnesota, USA which reported that the annual incidence 
of MCTD was 1.9 per 100,000 population.20 Our study 
showed that 40% evolved from SLE, 26.7% evolved 
from RA, 6.7% from SS, and 3.3% evolved from PM 
to MCTD, similar to a study in Pakistan which found 
that, over the disease course of 6 years, 10% of patients 
evolved into SLE. Also this is comparable to the 
Minnesota study, in which evolution from other connec-
tive tissue diseases occurred at 8.5% and 6.3% for SLE 
and SS, respectively.7

Fatigue manifested as a constitutional symptom in 
all patients (100%) in our study followed by fever in 
63.3% and weight loss in 63.3%. This is comparable 

to a study in Filipinos reporting that the majority had 
initial constitutional symptoms, with generalized weak-
ness and fatigue being the most frequent, in 93%.21

Table 10 Treatment given to the patients

Treatment Yes No Total

N % N % N %

Prednisolone 28 93.3 2 6.7 30 100.0

HCQ 24 80.0 6 20.0 30 100.0

DMARD 19 63.4 11 36.6 30 100.0

Methotrexate 6 20.0 24 80.0 30 100.0

Azathioprine 13 43.3 17 56.7 30 100.0

Vitamin D 3 10.0 27 90.0 30 100.0

Warfarin 1 3.3 29 96.7 30 100.0

Lasix 2 6.7 28 93.3 30 100.0

Sildenafil 2 6.7 28 93.3 30 100.0

Osteocare 16 53.3 14 46.7 30 100.0

Omeprazole 16 53.3 14 46.7 30 100.0

Folic acid 6 20.0 24 80.0 30 100.0

IVIG 1 3.3 29 96.7 30 100.0

Table 7 The Associated Complications

Associated Complications N %

No 13 43.3

DM 1 3.3

Autoimmune thyroiditis 5 16.7

IHD 2 6.7

PAH 3 10.0

Sjögren’s syndrome 3 10.0

HTN 3 10.0

Total 30 100.0

Table 8 The Percentage of Inflammatory Markers in the Patients

Investigations N %

ESR>20

Negative 16 53.4

Positive 14 46.6

Total 30 100.0

CRP

Negative 24 80.0

Positive 6 20.0

Total 30 100.0

Table 9 The Autoantibody Tests Performed on the Patients

Tests Yes No Total

N % N % N %

ANA 27 90.0 3 10.0 30 100.0

Anti-RNP titer 29 96.7 1 3.3 30 100.0

Anti-Ds DNA 14 46.7 16 53.3 30 100.0

Anti-sm 15 50.0 15 50.0 30 100.0

Anti-centromere 4 13.3 26 86.7 30 100.0

Anti-Scl 70 6 20.0 24 80.0 30 100.0

Anti-Ro 13 43.3 17 56.7 30 100.0

Anti-La 1 3.3 29 96.7 30 100.0

Anti-Jo 12 40.0 18 60.0 30 100.0

Anti-cardiolipin 2 6.7 28 93.3 30 100.0

Anti-CCP 10 33.3 20 66.7 30 100.0

RF 15 50.0 15 50.0 30 100.0

Antihistone 1 3.3 29 96.7 30 100.0
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Myositis manifestations were muscle pain (70%), mus-
cle weakness (60%), muscle tenderness (56.7%), and mus-
cle wasting (10%). This finding is similar to Aringer and 
Smolen which reported that two third of MCTD have overt 
myositis ranging from mild to severe.22

The study showed that the reported vascular symptoms 
were Raynaud’s phenomenon in 10% and digital gangrene 
in another 10% of the patients. This was in contrast to 
a study in Minnesota, USA which aimed to characterize 
the epidemiology of MCTD from 1985 to 2014, based on 
comprehensive individual medical records. Raynaud's phe-
nomenon was the most common initial symptom, in 50%, 
followed by arthralgia in 30%, and swollen hands in 
16%.23 This study is similar to a study in a hospital popu-
lation in Gabon, reporting that articular manifestations 
included polyarthritis, myalgias, chubby fingers, and 
Raynaud’s.24

In this study, the most common cutaneous symptoms 
were erythematous rash (50%), skin tightness (23.3%), and 
sclerodactyly (20%). This is similar to a study in Filipinos 
which aimed to present the clinical pattern in 14 patients 
with MCTD. The chief complaint was most commonly 
joint pain in 67% followed by skin tightness in 13%.

The reported GIT symptoms in the study were heart-
burn (56.7%) and dysphagia (10%). A comparable study 
by Alarcon et al showed that dysphagia and dysfunction of 
esophageal motility resemble those occurring in systemic 
sclerosis. Other abnormalities of the gut include esophagi-
tis, constipation, diarrhea, and malabsorption.25

Our study revealed that lung manifestations among the 
studied patients were SOB in 30%, dry cough in 30%, and 
accentuated P2 in 3.3%. As compared to a study in Gabon 
which described the clinical features of the disease over 
a period of 6 years, out of seven patients a case of death 
due to pulmonary arterial hypertension (PAH) was 
certified.26

The study shows regarding immunological profile, the 
most common positive autoantibody among the patients 
were Anti-RNP titer 29 (96.7%), ANA (90%), Anti-SM 
(50%), RF (50%), Anti-Ds DNA (46.7%), and Anti-Ro 
(43.3%), in contrast to other studies the study revealed that 
anti-RNP titer (96.7%) is higher than ANA (90%). 
A comparable study in Filipinos showed that, for serolo-
gical studies, all patients with MCTD have speckled ANA 
and very high titers of anti-U1 RNP.27 Another study in 
Pakistan showed that patients had positive ANA and anti- 
RNP antibodies.28

Our study showed 50% of patients are positive for RF 
and anti-CCP positive in 33.3% of them. This is compar-
able to Aringer and Smolen, who reported that arthritis in 
MCTD has a possible association with RF and anti-CCP. 
Whereas RF was positive in 30–100% of MCTD patients, 
anti-CCP was found in only 9%. Anti-U1RNP may be 
a predictor of more aggressive erosive arthritis.29,30

The common drugs given for treatment were 
Prednisolone, Hydroxychloroquine (HCQ), Azathioprine, 
and Methotrexate, in 93.3%, 80%, 43.3%, and 20% of the 
patients, respectively. A similar study in Filipinos showed 
that most patients with MCTD were in remission on a low 
dose of prednisolone (79%), hydroxychoroquine (50%), 
nifedipine (36%), and methotrexate (21%).31

The geographical distributions of the patients showed 
that most of the patients come from the Northern states of 
Sudan (43% of all the patients), which contains six local-
ities (Dongola, Merowe, Wadi Halfa, Al Dabbah, Delgo, 
Al Goled, and Al Burgaig). According to the last estimate 
in 2006 the population numbere 833,743. Central and 
western states both have an equal percentage of the total 
number of patients, which is 26.7%, followed by 3.3% 
from the eastern states. Central states of Sudan include 
Khartoum, which is the capital and the largest and most 
densely populated city in Sudan. Western states are the 
five main states known by Darfur regions, the eastern 
states are the region of Sudan lying to the east of 
Khartoum, along the Blue Nile.

Conclusion
The study showed that only 30 patients out of those 
attending the rheumatology clinic during the study period 
were fulfilling the Alarcon–Segovia’s criteria for MCTD, 
revealing that the disease is rare among Sudanese patients. 
The disease is most common in females than males, 
mainly among the age group 30–39 years. The most com-
mon positive auto-antibodies initially were anti-RNP titer 
and ANA. Only 10% of the patients presented with full 
blown manifestations of MCTD, the remaining patients 
sequentially presented with other rheumatological diseases 
initially before evolving to MCTD presenting as SLE in 
40% of all the patients, RA in 26.7% of the patients, and 
PM in 3.3% in decreasing order of frequency. The com-
mon clinical presentations were arthralgia, followed by 
arthritis, puffy fingers, hand swelling, and myositis, pre-
senting as muscle pain and weakness mainly.
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Abbreviations
Anti-CCP, Anti-Cyclic Citrullinated Peptide; ANA, 
Anti-nuclear antigen; Anti-Sm, Anti-Smith antibody; 
Anti-Ds DNA, Anti-double stranded deoxyribonucleic 
acid; CBC, Complete Blood Count; CI, confidence 
index; CK, creatine kinase; CNS, Central Nervous 
System; CT Scan, Computerized Tomography Scan; 
CRP, C-reactive protein; DMARD, Disease Modifying 
Anti-Rheumatic Drugs; DM, Diabetes Mellitus; DM, 
Dermatomyositis; ECG, Electrocardiography; EDC, 
Education and Development Center; ESR, Erythrocyte 
Sedimentation Rate; EULAR, European League Against 
Rheumatism; FUO, fever of unknown origin; GIT, 
Gastro Intestinal Tract; HCQ, Hydroxychloroquine; Hb, 
Hemoglobin; HTN, Hypertension; HLA, Human 
Leukocyte Antigen; HR, hazard ratio; IgG, 
Immunoglobulin G; IVIG, Intravenous immunoglobulin; 
ILD, Interstitial Lung Disease; IHD, Ischemic Heart 
Disease; JPMC, Jinnah Postgraduate Medical Clinic; 
MCV, Mean Corpuscular Volume; MCH, Mean 
Corpuscular Hemoglobin; MI, Myocardial Infarction; 
MCTD, Mixed Connective Tissue Disease; P2, second 
pulmonary heart sound; PAH, pulmonary arterial hyper-
tension; PM, Polymyositis; RNP, ribonucleoprotein; RF, 
Rheumatoid Factor; RFT, Renal Function Test; SSc, 
Systemic Sclerosis; SLE, Systemic Lupus 
Erythematosus; SPSS, Statistical Packages for Social 
Sciences; SS, Systemic sclerosis; TWBC, Total White 
Blood Count; UG, Urine General; USA, United States 
of America; GIT, Gastrointestinal Tract; SOB, shortness 
of the breath; PAH, Pulmonary arterial hypertension; 
HTN, hypertension; DM, Diabetes Mellitus; TWBC, 
total white blood cells.
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