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Abstract 

Systemic lupus erythematosus (SLE) is an autoimmune disease that is characterized by multiple organ involvement with 
extremely variable and heterogeneous clinical presentations. Patients with SLE do not often experience multiple acute 
ischemic strokes, and liver involvement caused by SLE itself, such as cirrhosis, portal hypertension, or hepatic encepha-
lopathy, is even rarer. In this paper, we report on a 35-year-old woman with SLE simultaneously presenting with multiple 
acute ischemic strokes, portal hypertension, nodular regenerative hyperplasia and lupus nephritis. To our knowledge, such 
a concomitant occurrence has rarely been reported in SLE patients before.

Keywords: Systemic lupus erythematosus; Acute cerebral infarction; Portal hypertension; Nodular regenerative hyperpla-
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Case presentation

On April 05, 2019, a 35-year-old woman, who had had hyper-
tension for 1 year, was admitted to the Infectious Diseases 
Department of Guizhou Provincial People's Hospital due to 
abdominal distension, abdominal pain and edema in the low-
er extremities (which had been occurring for more than one 
month), and melaena (which had been occurring for 2 days). 
Before admission, the patient had recently undergone gastro-
scopic examination at a county-level hospital, which showed 
esophageal varices presenting as positive 'red signs', and 
chronic non-atrophic gastritis with remote hemorrhaging. Up-
per abdominal computed tomography (CT) examination at the 
same county-level hospital revealed cirrhosis, splenomegaly 
and ascites. She had no history of drug abuse or significant 
alcohol consumption prior to admission. Physical examination 
on admission showed hepatosplenomegaly and symmetric 

pitting edema of both lower extremities, but the abdominal 
wall veins were not obviously dilated. Malar rash, enlarged 
parotid glands and arthritis were absent. Her blood pressure 
was 130/80 mmHg. The antibodies that indicate autoimmune 
hepatitis, hepatitis virus, tumor markers and ceruloplasmin 
were all negative. Tests for ascites were conducted in triplicate 
and no obvious abnormalities were found in the biochemistry, 
pathogen culture or tumor markers. A CT scan of the chest 
showed small amounts of bilateral pleural effusion, a small 
amount of pericardial effusion, bilateral pneumonic lesions, 
and multiple lymph nodes in the bilateral axilla. A plain film 
of the abdomen showed no signs of ileus. Both abdominal 
ultrasonography (USG) and enhanced upper abdominal CT 
showed cirrhosis-like nodular regenerative hyperplasia, hepa-
tosplenomegaly and ascites, without any obvious signs of por-
tal vein dilation or thrombosis (Fig. 1). In addition, varices of 
the esophagus and fundus were found in the enhanced upper 
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Figure 1: Enhanced upper abdominal CT.

Figure 2: Nonenhanced CT of the head.

Figure 3: CT perfusion (CTP) of the head.
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Figure 4: CT angiography (CTA) of the head and neck.

abdominal CT (Fig. 1), along with swollen small intestine walls. 
A transthoracic echocardiogram revealed enlargement of the 
right atrium and right ventricle, moderate tricuspid regurgita-
tion, mild mitral and aortic regurgitation, moderate pulmonary 
hypertension, and normal left ventricular systolic function. 

Laboratory results for tests conducted after the patient was 
admitted are shown in Table 1. Our department was invited 
to consult this patient because of obvious proteinuria and 
microscopic hematuria. The patient was interviewed and a 
detailed medical history was obtained. We learned that the 
patient had experienced obvious alopecia, hyperphotosen-
sitivity, Raynaud's phenomenon and mild dry mouth in the 
past six months. Therefore, multiple autoantibodies asso-
ciated with autoimmune diseases such as antinuclear an-
tibody profile and anti-neutrophilic cytoplasmic antibody 
profile were requested to be examined. Levels of serum 
complements, including C3 and C4, were also requested.

After the patient received some routine treatment, such as 
inhibiting gastric acid secretion to protect the stomach and 
liver, reducing portal pressure, and controlling blood pressure, 
the symptoms that the patient had been experiencing during 
admission were somewhat relieved. However, the patient had 
a sudden disturbance of consciousness at around 3:00 am on 
April 15, 2019, manifesting as agitation, aphasia, lingual pa-
ralysis on the right side, and weakness of the right limb. The 
day after onset of these symptoms, non-enhanced CT and CT 
perfusion (CTP) of the head were performed, along with CT 
angiography (CTA) of the head and neck. These cranial imaging 
examinations revealed multiple acute cerebral infarctions in 
the left cerebral hemisphere due to thrombosis and occlusion 
of the distal left middle cerebral artery (Fig. 2, Fig. 3 and Fig. 4). 

By that time, the results of the autoantibody panel test 
and serum complements were also available, showing a 
positive result for the antinuclear antibody (ANA 1:1000). 
Anti-SS-A/SS-B/Ro52 antibodies were all strongly posi-
tive, but the anti-ribosomal P antibody was negative. The 
anti-neutrophil cytoplasmic antibody, anti-glomerular base-
ment membrane antibody and anticardiolipin antibody tests 

(IgG and IgM) were negative. The levels of serum comple-
ments including C3 (0.58 g/L; normal 0.82-1.93 g/L), and C4 
(0.12 g/L; normal 0.15-0.57 g/L) were reduced. Moreover, 
the patient’s serum creatinine increased to 263 umol/L. 

A diagnosis of SLE with multiple organ involvement was made 
based on the above symptoms, signs and examination results. 
Considering the severity of the disease activity, the patient was 
treated according to the SLE management guideline published 
by European League Against Rheumatism (EULAR) [1], with in-
travenous methylprednisolone 500 mg for 1 day, 800 mg for 2 
days and then 40 mg/day. This high dose glucocorticoid regi-
men was given once again ten days later. Cyclophosphamide, 
hydroxychloroquine and plasma exchange were also adminis-
tered to this patient. High resolution MR imaging of the cere-
bral artery wall on April 23, 2019 revealed abnormal thickening 
of multiple bilateral intracranial vessel walls, which was consid-
ered as vasculitis (Fig. 5). Biopsy of the labial gland revealed di-
lated salivary ducts and mildly focal infiltration of lymphocytes 
(Chisholm | level) between acini. The study protocol was ap-
proved by the ethics committee of Guizhou Provincial People’s 
Hospital and conducted in adherence to the ethical guidelines 
stated in the Declaration of Helsinki. Written informed con-
sent was obtained from this patient before her enrollment.

After active immunosuppression and symptomatic treatment, 
the patient's condition improved significantly. The patient re-
gained muscle strength in her right limb and she could walk 
with help. Although the patient still could not communicate 
with normal language, she could produce ambiguous speech 
without headache, irritability or delirium. The patient did not 
have abdominal pain, abdominal distension or melaena, and  
the edema in both lower extremities decreased. Laboratory 
results confirmed that the serum albumin (30.4 g/l) had in-
creased, the renal function returned to normal, the liver func-
tion and blood routine showed no abnormalities, the fecal 
occult blood test was negative, and pleural and abdominal 
fluid had decreased. Cranial MR scan and diffusion-weighted 
imaging (DWI) were performed on April 19 and May 4, 2019, 
respectively. Compared with the scan performed on April 19, 
the cerebral infarction lesion range had decreased significant-
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Figure 5: MR high resolution imaging of cerebral artery wall.

Figure 6: Cranial MR and diffusion-weighted imaging (DWI).

ly, and the degree of diffusion limitation was reduced (Fig. 6). 
Unfortunately, during the telephone follow-up, we learned 
that the patient had died within six months after discharge.

Discussion

Although a variety of organs can be involved in SLE, damage to 
digestive system organs is less common, especially liver dam-
age. Hepatic involvement in SLE can be classified as primary 
(SLE related) and secondary (non-SLE related). Secondary 
antiphospholipid syndrome (APS), secondary Sjogren's syn-
drome, Raynaud's phenomenon or anti-ribosomal P antibod-
ies have been found to be associated with the development 
of SLE-related liver damage [2-4]. Non-SLE related hepatic 

involvement in patients with SLE is usually a result of drug-
induced liver injury, fatty liver, viral hepatitis, or rarely due to 
an overlapping autoimmune liver disease. After exclusion of 
secondary causes, hepatitis due to SLE may be seen in 3%–5% 
of cases [5]. SLE-related hepatic abnormalities are usually syn-
chronous with disease activity [6]. A recent study by Zheng et 
al [7] based on their strict discrimination criteria reported a 
9.3% incidence of lupus hepatitis among the 504 SLE patients 
that were evaluated. They also reported that the prevalence 
of lupus hepatitis in patients with active SLE was higher than 
those with inactive SLE (11.8% vs 3.2%) [7]. The patients with 
hepatic involvement due to SLE mostly showed mild to moder-
ate elevations of serum transaminase levels. Large multicenter 
studies of mortality in SLE have shown that hepatitis was not 
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a major cause of morbidity or mortality [8, 9]. Therefore, even 
the latest SLE classification criteria published in 2019 by EU-
LAR and the American College of Rheumatology (ACR) [10] did 
not consider hepatic involvement relevant for establishing a 
diagnosis of SLE, and none of the measurement tools included 
any liver criteria to evaluate disease activity. This exclusion 
was probably due to the rarity of primary hepatic involvement 
and the benign, transient course of these abnormalities [11].
However, in recent years, there have been some reported 
cases of severe liver damage due to SLE, such as non-cirrhotic 
portal hypertension (NCPH), cirrhosis and even liver failure 
[12]. According to the literature search by Yang QB et al., 
22 cases of NCPH associated with SLE were reported from 
1994 to 2017 [13]. Pulmonary arterial hypertension (PAH) 
and pancytopenia (PCP) were also observed in 18.2% (4/22) 
of patients. Portal thrombosis was not detected in any of 
the patients. Ten (45.5%) of those patients did not have he-
patic dysfunction according to clinical laboratory tests. Fur-
thermore, the majority of patients had nodular regenerative 
hyperplasia (NRH, 16/22), shown by hepatic histopathology. 
NRH usually presents with clinical symptoms of NCPH with 
normal liver function tests, and imaging studies could sup-
port a diagnosis, but it is confirmed definitively with a liver 
biopsy and histopathological findings. HU Rong-rong et al. [14] 
summarized retrospectively the clinical data of 12 SLE-NCPH 
patients admitted to Peking Union Medical College Hospital 
between 1996 to 2013, and they reported no neuropsychiatric 
complications in the NCPH-SLE group, while thrombocytope-
nia in the NCPH-SLE group occurred more frequently than in 
the control group. HU Rong-rong et al. [14] also found that the 
effects of steroids and immunosuppressive agents had mini-
mal effect in improving portal hypertension (PHT). The prog-
nosis of SLE patients was affected by complications of portal 
hypertension and PHT management may have been helpful in 
relieving their symptoms. In 2020, You H et al. [15] conduct-
ed a case-control study, and a total of 21 patients with SLE 
cirrhosis were enrolled. You H et al. [15] found that cirrhosis 
was a rare and severe subtype of SLE with a poor prognosis, 
and more attention should be paid to those patients with he-
matological system involvement and impaired liver function. 

The exact pathogenesis of SLE-related liver damage, espe-
cially NCPH and cirrhosis remains unclear. The deposition 
of immune complex and complement in the vascular wall 
might cause vasculitis in the liver, lumen partial or complete 
occlusion leading to liver cell necrosis and regeneration, fol-
lowed by the formation of NRH and NCPH which eventually 
develops into cirrhosis [16, 17]. Vasospasms caused by Rayn-
aud's phenomenon, microthrombosis caused by coagulation 
disorders with positive anti-phospholipid antibodies, and 
some immunosuppressants (cyclophosphamide, azathiopine) 
might be high risk factors for the development of NCPH [17].

This patient had a short medical history and no history of drug 
abuse or alcohol addiction. Routine blood tests did not show 
any abnormalities. There was no increase in blood ammonia 
or decrease in coagulation function (instead, hypercoagula-
bility was found), and liver function indexes were within the 

normal range. Sjogren's syndrome, Raynaud's phenomenon 
and pulmonary hypertension were secondary to SLE. Other 
hepatic diseases such as viral hepatitis and hepatolenticular 
degeneration were excluded based on the patient’s labora-
tory results and medical history. Therefore, the patient was 
diagnosed with active SLE complicated by SLE related NCPH 
according to her clinical features and auxiliary investigations 
[18], despite the lack of liver histopathology due to the pa-
tient’s refusal for a liver biopsy. Of note, the diagnosis of NCPH 
was also supported by the patient’s response to treatment.
The diagnostic criteria for neuropsychiatric systemic lupus ery-
thematosus (NPSLE) was proposed by the ACR in 1999, includ-
ing 19 neurological syndromes (12 central and 7 peripheral 
NP) [19]. NPSLE is one of the most serious disorders in SLE 
and is usually associated with a poor prognosis. It has been 
reported that an acute confused state, seizures, and cerebro-
vascular disease in NPSLE were risk factors that affected sur-
vival [20]. The incidence of NPSLE ranged from 12.2% to 94.7% 
for SLE patients [21, 22], and stroke was reported to occur in 
3%–30% of patients with SLE, most of which were ischemic 
strokes [23]. The diversity and heterogeneity of NP presenta-
tions suggested that multiple pathogenetic mechanisms such 
as antibodies, cell-related inflammation, cytokine-related 
inflammation, complement activity and the presence of sec-
ondary APS were involved in NPSLE [24,25]. Previous studies 
showed that NPSLE usually occurred within 3 years after onset 
of SLE [25, 26], and high disease activity was likely associated 
with diffuse NP manifestations of the central nervous system 
[27]. However, NPSLE may precede lupus or may occur dur-
ing latent phase in some patients, which may be related to 
the regional immune inflammation of the nervous system.
Cranial magnetic resonance imaging (MRI) is still the most 
commonly used imaging technique for detecting and evalu-
ating NPSLE in clinical practice. Abnormal cranial MRI results 
were divided into inflammatory lesions, small vessel disease 
(SVD), and large vessel disease (LVD) [25]. The prevalence of 
inflammatory lesions ranged from 0% to 38.1% in patients 
who underwent MRI [28, 29]. A previous study showed that 
inflammatory lesions might be related to cerebral vasculitis 
in SLE patients, which can be diffuse or have focal distribu-
tion, involving both the large and small arteries [30]. Accord-
ing to the standards for reporting vascular changes observed 
on neuroimaging, SVD was divided into white matter hyper-
intensity, subcutaneous small infarcts, luminal infarction, mi-
crobleeding, and brain atrophy [31]. LVD, defined as cerebral 
infarction in the great arteries area, was described according 
to the number of lesions (single/multiple), related arteries, 
and status (acute/chronic) [25]. Patients with inflammatory 
lesions and LVD on MRI may have poorer prognoses [25].

In this young woman, NP events caused by other diseases 
such as cardiogenic thromboembolism, central nervous sys-
tem infections, metabolic abnormalities, neoplasm, trauma, 
electrolyte imbalance and toxic exposure were excluded. 
Active SLE was considered to be the cause of multiple acute 
cerebral infarctions, and immunosuppressive therapy for 
NPSLE was effective in improving her brain lesions. Vasculi-
tis, which was suggested by imaging, might be the possible 
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Item (unit) Value Reference range
WBCs (/μl) 57600 3500-9500
Lymphocytes (/μl) 1290 1100-3200
RBCs (/μl) 4.97x106 3.8-5.7 x106

Hemoglobin (g/dl) 14.4 11.4-16.3
Platelets(/μl) 1.52 x104 1.25-3.50 x104

Total protein (g/dl) 6.7 6.5-8.5
Albumin (g/dl) 2.3 4.0-5.5
AST (U/l) 25 13-35
ALT (U/l) 20 7-40
ALP (U/l) 83 35-100
GGT (U/l) 42 7-45
Total bilirubin (μmol /l) 11.6 3.4-20.5
Direct bilirubin (μmol /l) 4.8 0-8.6
AFP (μg/l) 1.27 0-7
CEA (ng/ml) 4.34 0-5
CA199 (U/ml) 21.91 0-39
HBs Negative
Anti-HCV Ab Negative
Prothrombin time (s) 10.8 9.2-12.2
APTT (s) 30.5 21.1-36.5
Thrombin time (s) 19.7 14-21
Fibrinogen (g/l) 4.92 1.8-3.5
D-dimer (μg/ml) 2.39 0-1.5
Anti-mitocondrial Ab Negative
Anti-smooth muscle Ab Negative
Anti-liver-kidney microsome Ab Negative
Serum ceruloplasmin    (mg/dl) 35.9 23-44

Total cholesterol (mmol/l) 4.76 <5.18
Triglyceride (mmol/l) 2.08 <1.70
LDL-cholesterol (mmol/l) 3.21 <3.75
Immunoglobulin G (g/l) 22.0 5.4-18.2
Immunoglobulin A (g/l) 3.73 0.65-4.21
Immunoglobulin M (g/l) 0.57 0.33-2.93
Blood ammonia (μmol/l) 29.31 2-60
Creatinine (μmol /l) 93 41-73
BUN (mmol/l) 4.31 2.6-7.5
Urinary RBCs (/μl) 716 0-6
Urinary protein (g/l) 1.53 0-0.1
CRP (mg/l) 3.79 0-5
PCT (ng/ml 0.03 0-0.046
ESR (mm/h) 55 2-25
T-SPOT.TB Negative

Table 1 : Laboratory parameters at admission.

cause of her acute cerebral infarctions. The APS related an-
tibody spectrum was not extensively tested for in this pa-
tient, so secondary APS could not be completely excluded.
This was a comparatively rare case that deserves to 
be reported. The patient was predicted to have an un-
favorable prognosis, given the fact that NCPH, cere-
brovascular disease, and lupus nephritis had coexist-
ed in this patient, and that she had poor compliance. 
Actually, the patient died within six months after disease onset.
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