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Abstract
BACKGROUND
Hemophagocytic lymphohistiocytosis (HLH) is a rare but life-threatening disorder, characterized by a hyperimmune response. The mortality is high despite progress being made in the diagnosis and treatment of the disease. HLH is traditionally divided into primary (familial or genetic) and secondary (reactive) according to the etiology. Secondary HLH (sHLH), more common in adults, is often associated with underlying conditions including severe infections, malignancies, autoimmune diseases, or other etiologies.

CASE SUMMARY
The case involves a 31-year-old woman, presented with a high persistent fever, rash, and splenomegaly. She met the diagnostic criteria of the HLH-2004 guideline and thus was diagnosed with HLH, with positive anti-nuclear antibody (ANA) and positive cytomegalovirus (CMV)-DNA. The patient responded well to a combination of immunomodulatory, chemotherapy, and supportive treatments. When her PCR evaluation for CMV turned negative, her serum ferritin also dropped significantly. Her clinical symptoms improved dramatically, and except for ANA, the abnormal laboratory findings associated with HLH returned to normal. Our previous study has shown that the median overall survival of HLH patients is only 6 mo; however, our patient has been cured and has not presented with any relapse of the disease for 6 years.

CONCLUSION
This case emphasizes that thorough early removal of the CMV infection is significant for the prognosis of this HLH patient. 

Key Words: Hemophagocytic lymphohistiocytosis; Autoimmune abnormalities; Cytomegalovirus; Anti-nuclear antibody; Serum ferritin; Case report

Citation: Miao SX, Wu ZQ, Xu HG. Systemic autoimmune abnormalities complicated by cytomegalovirus-induced hemophagocytic lymphohistiocytosis: A case report. World J Clin Cases 2020; 8(20): 4946-4952  
URL: https://www.wjgnet.com/2307-8960/full/v8/i20/4946.htm  
[bookmark: _GoBack]DOI: https://dx.doi.org/10.12998/wjcc.v8.i20.4946

Core Tip: Hemophagocytic lymphohistiocytosis (HLH) is a rare immune-mediated life-threatening disease. Active HLH develops rapidly, and the mortality rate is high if reasonable and effective interventions are not promptly undertaken. Herein, we report a case of a 31-year-old Chinese woman diagnosed with systemic autoimmune abnormalities complicated by cytomegalovirus (CMV)-induced HLH. The patient has been cured and has not relapsed for 6 years. This report may act as a reference for HLH therapy in cases positive for anti-nuclear antibody and CMV.

INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH), a hyperinflammatory disorder, is characterized by uncontrolled immune cell activation and excessive production of inflammatory cytokines. The continued production of cytokines leads to a dramatic cytokine storm and severe multiorgan injury[1-3]. Secondary HLH (sHLH) is often associated with a variety of underlying conditions[4], with nearly one-third of the reported cases in adults having more than one underlying cause[5]. Here, we report a case of systemic autoimmune abnormalities, complicated by cytomegalovirus (CMV)-induced HLH. The patient’s symptoms and laboratory abnormalities improved dramatically once PCR for CMV-DNA turned negative. The patient recovered and did not present any relapse of the HLH for 6 years.

CASE PRESENTATION
Chief complaints
A 31-year-old woman presented with high fever (38.5 °C) and a rash lasting more than 15 d.

History of present illness
The patient was admitted to the Department of Infectious Diseases of our hospital with fever and rash on March 27, 2013. The high fever started half a month earlier, with a peak of 40.5 °C, and was not alleviated after taking medications. She visited a hospital, and laboratory results indicated a total white blood cell (WBC) count of 14.92 × 109/L, C-reactive protein (CRP) level of 54.4 mg/L, serum ferritin (SF) level of 1534 ng/mL, and serum albumin (ALB) level of 32.1 g/L. She was initially treated with broad-spectrum antibiotics including moxifloxacin hydrochloride, cefoperazone sodium, and sulbactam sodium. The duration and specific dosage of the drugs are not known. The treatment resulted in only minimal improvement in her symptoms. She was referred to our hospital for further care. 

History of past illnesses
The patient reported a history of one normal pregnancy. She denied any history of chronic illness, infectious diseases, surgical procedures, or drug allergies.

Physical examination
Upon admission, the patient’s temperature was 38.5 °C, heart rate was 72 beats/min, and blood pressure was 122/79 mmHg. A skin rash covered her neck. Lymphadenopathy was not observed. 

Laboratory examination
[bookmark: OLE_LINK1780][bookmark: OLE_LINK1781]Laboratory findings on admission revealed a rise in WBC (22.22 × 109/L), absolute neutrophil count (ANC) (20.66 × 109/L), erythrocyte sedimentation rate (78 mm/h), CRP (96 mg/L), and SF (1300.9 ng/mL). The level of serum calcium (CA) dropped (2.01 mmol/L). Indicators of her liver function also showed abnormalities: alanine aminotransferase (ALT) 55.8 U/L and ALB 31.5 g/L. The patient tested positive for anti-nuclear antibody (ANA) (titer higher than 1:320), although other antibodies including anti-ribonucleoprotein antibody, anti-SS-A antibody, anti-DNA antibody, anti-Smith antibody, and antiphospholipid antibody were negative.

Imaging examination
Splenomegaly was observed on abdominal computed tomographic images.

[bookmark: OLE_LINK1]MULTIDISCIPLINARY EXPERT CONSULTATION
After 5 d of anti-infective treatment, the patient’s temperature increased, peaking at 40.8 °C. To investigate the persistent high fever cause, the patient underwent a bone marrow aspiration on the 7th d from admission (day 7). It generally showed normal features without significant hemophagocytosis (Figure 1). On day 14, she developed severe pancytopenia, with hemoglobin (HB) 78 g/L and a platelet count (PLT) of 16 × 109/L. Laboratory evaluation showed low level of fibrinogen (0.3 g/L), an increase in SF (> 1500 ng/mL), and high D-dimer (> 40 mg/L). To further confirm the diagnosis, we performed a second bone marrow aspiration, which revealed elevated blood cell phagocytosis (Figure 2). Subsequent PCR evaluation found CMV-DNA at a concentration of 1.74 × 103/mL, indicating the presence of systemic CMV infection.

FINAL DIAGNOSIS
With high fever, splenomegaly, pancytopenia (HB 78 g/L, PLT 16 × 109/L), hyperferritinemia (> 1500 ng/mL), hypertriglyceridemia (fasting, 13.08 mmol/L), hypofibrinogenemia (0.3 g/L), and hemophagocytosis in the bone marrow, the patient met the diagnostic criteria for HLH according to the HLH-2004 guidelines (Table 1)[6].

TREATMENT
[bookmark: _Hlt48765960][bookmark: _Hlt48765959]Initially, the patient received broad-spectrum antimicrobial therapy at the local hospital with no noticeable effect. After admission and extensive medical examination, the patient was diagnosed with HLH, induced by systemic autoimmune abnormalities. She was treated with dexamethasone (DEX) and cyclosporine A (CsA) for 3 d. However, her temperature remained around 38 °C. Then she was transferred to the Department of Hematology for further treatment. Methylprednisolone was maintained at 40 mg/d for 1 mo. The dose was reduced to 32 mg/d for 6 d. Along with methylprednisolone therapy, intravenous polyvalent immune globulin (IVIG) was administered for 6 d. Supportive treatment consisted of granulocyte colony-stimulating factor that was used for the severe neutropenia, antibiotics adjusted to deal with systemic inflammatory response syndrome, and platelet and cryoprecipitate transfusions for coagulation dysfunction. These treatments were effective. When the patient’s temperature returned to normal, she was started on a chemotherapy regimen with cyclophosphamide and vincristine (Figure 3).

OUTCOME AND FOLLOW-UP
The patient was discharged after her symptoms and laboratory abnormalities improved, and she felt better. She was readmitted twice for fever caused by an autoimmune disease on February 26, 2015 and June 3, 2015 (Figure 3). Based on the results of her laboratory tests, the physician ruled out systemic lupus erythematosus. Her symptoms were relieved after anti-inflammatory and glucocorticoid treatment. The patient was treated with no relapse for 6 years.

DISCUSSION
In this study, we have reported a case of systemic autoimmune abnormality complicated by CMV-induced HLH, which was successfully treated. The case was characterized by a notable improvement in the patient’s symptoms and laboratory abnormalities (ANC, HB, PLT, ALT, ALB, and CA, but not ANA) once the PCR for CMV-DNA became negative. There was no evidence of HLH recurrence for 6 years.
In an analysis of data from January 1974 to September 2011 of 2197 adult patients diagnosed with HLH in whom the causes were identified, the disease was related to autoimmune abnormalities in only 12.56% of the patients. Of these, systemic autoimmune diseases accounted for 48%[5]. Fukaya et al[7] analyzed 30 HLH cases related to systemic autoimmune diseases. They found that 27% of them (8/30) were diagnosed with infection-associated HLH, and the mortality rate among them was 63% (5/8). The patient in our case was initially treated with empirical antibiotics that were ineffective. When she was considered to have HLH induced by systemic autoimmune abnormalities, treatment with DEX, CsA, methylprednisolone, and IVIG was initiated. The combination of corticosteroids and immunosuppressants was found to be more effective than corticosteroids alone when treating autoimmune-associated HLH[8]. The patient responded well to these treatments, but still had occasional fever. She was found to have CMV infection in a subsequent laboratory test.
CMV, a member of the herpes virus family, is a known infective agent among children and immunosuppressed patients. There have been reports of HLH induced by CMV infection following pediatric orthotopic liver transplantation and during thiopurine immunosuppressive therapy in patients with inflammatory bowel disease[9-11]. CMV-related HLH can also be seen during the course of autoimmune diseases such as systemic lupus erythematosus and adult-onset Still’s disease[12,13]. Based on these reports, CMV infection is thought to be reactivated to trigger HLH. Because our HLH patient was positive for ANA but was not tested for CMV at the first diagnostic effort, it is impossible to speculate whether she was in an immunosuppressive state that caused the CMV infection to revive and stimulate HLH, or whether CMV infection was a primary infection that was one of the triggers of HLH. After combined immunomodulatory, chemotherapy, and supportive treatments, the patient had a complete response, and CMV was tested negative. There was no evidence of HLH relapse for 6 years (Table 1).
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]There are no prospective trials to guide HLH treatment in adults due to the complex diversity of the underlying diseases, triggers, and associated symptoms[14]. Our patient eventually recovered after treatment based on the HLH-2004 protocol[6], our clinical experience, and expert opinion. The patient was initially diagnosed with HLH induced by systemic autoimmune abnormalities and was thus treated with DEX, CsA, methylprednisolone, and IVIG. Considering that the patient did not have Epstein-Barr virus infection-related or lymphoma-associated HLH, etoposide was not used[3]. Glucocorticoid drugs are predominantly included in initial regimens when treating HLH, regardless of the underlying etiology[5,15]. CsA is usually used in patients with suspected HLH diagnosis to increase immunosuppression without inducing additional myelotoxicity[16]. IVIG therapy, first proposed by Freeman et al[17] for virus-associated HLH treatment, is often effective in patients diagnosed with HLH in the context of infectious and autoimmune diseases[18]. A growing body of data supports the therapeutic effectiveness of IVIG in patients with different causes of HLH[19,20].
[bookmark: OLE_LINK26]A very high SF level, one of the diagnostic parameters for HLH, was reported to be a major marker when differentiating between HLH and other systemic processes[21,22]. A recent retrospective observational study of 229 adult HLH patients showed that SF level could be used as an independent prognostic marker in these patients, regardless of the underlying etiology[23]. After treatment, the patient’s SF level decreased from > 1500 ng/mL to 144.6 ng/mL and did not exceed 500 ng/mL in subsequent tests (Figure 3). CRP is elevated in 80%-90% of HLH patients, especially in the early stages[24], consistent with our results (not shown). Gao et al[25] demonstrated that ALB and CA levels increase with the recovery from the disease, which was confirmed in our case (Figure 3). This may be the result of a variety of factors, including increased albumin production after liver function recovery, decreased albumin consumption after the disease has improved, and because ALB is a negative acute-phase reactant that decreases with inflammation and normalizes upon recovery. The prognosis of autoimmune- and infection-related HLH is better than other etiologies[26]. This is supported by our patient, who was successfully cured and had not relapsed through 6 years of follow-up (Table 1). 
Our study had some limitations. First, we did not check nature killer cell activity and soluble CD25 (i.e. soluble interleukin 2 receptor). These are not routine tests, and it is difficult to rely on them to determine HLH diagnosis, as it occurs at an extremely low incidence rate. Second, comprehensive screening for viral causes of HLH was not performed in the early stages of diagnosis.

CONCLUSION
In summary, we report a case of HLH caused by systemic autoimmune abnormalities and CMV infection. The patient was successfully treated with a combination of immunomodulatory, chemotherapy, and supportive treatments. This case suggests that through early screening, timely treatment aimed at removing the infection (CMV infection in our case) and inhibition of the inflammatory response, along with supportive therapy, are of great significance for the prognosis of HLH patients.
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Figure Legends
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Figure 1 Bone marrow aspiration showing generally normal. Wright-Giemsa staining, 1000 ×.
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Figure 2 Bone marrow aspiration showing an increase in the number of phagocytosis of blood cells. Wright-Giemsa staining, 1000 ×.
[image: b19d884799b74d4bb856795140a555b]
[bookmark: OLE_LINK1778][bookmark: OLE_LINK1779][bookmark: OLE_LINK7]Figure 3 Clinical course. The patient was admitted to the hospital on March 27, 2013, transferred from the Infection Department to the Hematology Department on April 10, and discharged on May 16, 2013. When cytomegalovirus-DNA turned negative, laboratory indicators such as serum ferritin, absolute neutrophil count, hemoglobin, platelet counts, alanine aminotransferase, serum albumin and serum calcium returned to normal levels at about the same time. ANA: Anti-nuclear antibody; BM: Bone marrow aspiration; CT: Computed tomography scanning; DEX: Dexamethasone; CsA: Cyclosporine A; IVIG: Intravenous polyvalent immune globulin; MP: Methylprednisolone; CTX: Cyclophosphamide; VCR: Vincristine; CMV: Cytomegalovirus; SF: Serum ferritin; HB: Hemoglobin; PLT: Platelet; ANC: Absolute neutrophil count; ALT: Alanine aminotransferase; CA: Calcium; ALB: Albumin.

Table 1 Diagnostic criteria for hemophagocytic lymphohistiocytosis used the hemophagocytic lymphohistiocytosis-2004 trial
	Diagnostic criteria for HLH fulfilled,
at least 5 of the 8 criteria below
	First admission
	Post-treatment
	Second admission
	Third admission

	Fever
	Y
	N
	Y
	Y

	Splenomegaly
	Y
	N
	N
	N

	Cytopenia, affecting 2 of 3 lineages in the peripheral blood
	Y
	N
	N
	N

	Hemoglobin < 9 g/dL
	Y
	N
	N
	N

	Platelets < 100 × 109/L
	Y
	N
	N
	N

	Neutrophils < 1.0 × 109/L
	Y
	N
	N
	N

	Hypertriglyceridemia (fasting ≥ 3.0 mmol/L) and/or hypofibrinogenemia (≤ 150 mg/dL)
	Y
	N
	N
	N

	Hemophagocytosis in bone marrow or spleen or lymph nodes (no evidence of malignancy)
	Y
	NA
	NA
	NA

	Low or absent natural killer cell activity
	NA
	NA
	NA
	NA

	Ferritin ≥ 500 ng/mL
	Y
	N
	N
	N

	Soluble cluster of differentiation 25 (i.e. soluble interleukin 2 receptor) ≥ 2400 U/mL
	NA
	NA
	NA
	NA


HLH: Hemophagocytic lymphohistiocytosis; Y: Yes; N: No; NA: Not available.
image1.jpeg




image2.png




image3.png




image4.png




image5.jpeg
discharge

ANA
40 . =
fever
37
Wi
MP 40mg/d
cmv SF
(copies/mL) (ng/mL)
8000 1500
000 {
6000 o
5000 [1000 o s
4000
4 e
2000 o
1000 |
ol —
PLT ANC HB
(x10°/L) (x10°1L) (g/t)
3504 21 150
3004 18 o
250 15 L1oo - HB
200 12 4
-=pLT
150 9
100 6+ % anc
501 34
0J ol Lo
ALB  CA ALT
(g/L) (mmoliL) (uiL)
504 2.4 200
45455 1
L 150 - ALT
40
204
35 100 “ CA
184
30 - ALB
50
164
25
20 1.4 0






 


1


 


/ 


1


9


 


Name of Journal:


 


World Journal of Clinical Cases


 


Manuscript NO:


 


57797


 


Manuscript Type: 


CASE REPORT


 


 


Systemic autoimmune abnormalities complicated by cytomegalovirus


-


induced


 


hemophagocytic lymphohistiocytosis: A case report


 


 


Miao SX 


et al


. CMV related HLH cured


 


 


Shu


-


Xian Miao, Zhi


-


Qi Wu, Hua


-


Guo Xu


 


 


Shu


-


Xian Miao, Zhi


-


Qi Wu,


 


Hua


-


Guo Xu,


 


Department of Laboratory Medicine, The 


First Affiliated Hospital of Nanjing Medical 


University, Nanjing 210029, Jiangsu 


Province, China


 


 


Author contributions:


 


Xu HG and Wu ZQ designed the report; Miao SX collected 


the patient�s clinical data; 


A


ll authors participated in 


the writing of the 


manuscript


.


 


 


Supported by


 


Natural Science Foundation of Jiangsu Province of China, No. 


BK20181492; 


t


he National Key Clinical Department of Laboratory Medicine of China 


in Nanjing, Key laboratory for Laboratory Medicine of Jiangsu Province, No. 


ZDXKB2016005.


 


 


Corresponding author:


 


Hua


-


Guo Xu, MD, PhD, Professor,


 


Research Scientist,


 


Department of Laboratory Medicine, The First Affiliated Hospital, Nanjing Medical 


University, No. 300 Guangzhou Road, Nanjing 210029, Jiangsu Province, China. 


h


uaguoxu@njmu.edu.cn


 


 


Received:


 


July 12, 2020


 


Revised:


 


August 21, 2020


 


Accepted:


 


September 10, 2020


 




 

1 / 19

 Name of Journal:   World Journal of Clinical Cases   Manuscript NO:   57797   Manuscript Type:  CASE REPORT     Systemic autoimmune abnormalities complicated by cytomegalovirus - induced   hemophagocytic lymphohistiocytosis: A case report     Miao SX  et al . CMV related HLH cured     Shu - Xian Miao, Zhi - Qi Wu, Hua - Guo Xu     Shu - Xian Miao, Zhi - Qi Wu,   Hua - Guo Xu,   Department of Laboratory Medicine, The  First Affiliated Hospital of Nanjing Medical  University, Nanjing 210029, Jiangsu  Province, China     Author contributions:   Xu HG and Wu ZQ designed the report; Miao SX collected  the patient’s clinical data;  A ll authors participated in  the writing of the  manuscript .     Supported by   Natural Science Foundation of Jiangsu Province of China, No.  BK20181492;  t he National Key Clinical Department of Laboratory Medicine of China  in Nanjing, Key laboratory for Laboratory Medicine of Jiangsu Province, No.  ZDXKB2016005.     Corresponding author:   Hua - Guo Xu, MD, PhD, Professor,   Research Scientist,   Department of Laboratory Medicine, The First Affiliated Hospital, Nanjing Medical  University, No. 300 Guangzhou Road, Nanjing 210029, Jiangsu Province, China.  h uaguoxu@njmu.edu.cn     Received:   July 12, 2020   Revised:   August 21, 2020   Accepted:   September 10, 2020  

