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1  |   INTRODUCTION

Here, we report a case of PNH with gastroduodenal lesions 
likely caused by transient mucosal ischemia due to thrombo-
sis. When patients with PNH present with abdominal symp-
toms, thrombosis-induced gastrointestinal injury should be 
considered. Recognition of gastric patchy redness on esoph-
agogastroduodenoscopy may help make the diagnosis of this 
potentially serious complication.

Paroxysmal nocturnal hemoglobinuria (PNH) is a clonal 
hematopoietic stem cell disorder that is characterized by 
hemolytic anemia, bone marrow failure, and thrombosis.1 
Thromboembolism in PNH is associated with poor prognosis 
and is a leading cause of death.2,3 Making prompt diagnosis 
of thrombosis is important to help determine the treatment 
for patients with PNH.4 However, making the diagnosis is 
sometimes challenging, partly because of caregivers’ unfa-
miliarity with its clinical manifestations. Despite the high 
frequency of intraabdominal thrombosis in PNH,2 reports of 
upper gastrointestinal manifestations of thrombotic compli-
cations are rare.5 Here, we report a patient with PNH who 

developed gastric and duodenal lesions likely caused by tran-
sient mucosal ischemia due to PNH-related thrombosis. This 
case report was prepared according to the CARE Guidelines.6

2  |   CASE REPORT

A 64-year-old woman presented to the emergency depart-
ment with fever and dark urine of one week's duration. Two 
years earlier, PNH was diagnosed, based on flow cytometry 
findings of peripheral blood. Although thrombocytopenia 
had been present, no specific therapy was necessary. Her past 
medical history included hyperlipidemia and Helicobacter 
pylori–induced gastritis; H pylori had been eradicated. She 
had a temperature of 38.2°C and tenderness in the left cos-
tovertebral angle. Laboratory tests revealed severe anemia, 
thrombocytopenia, and coagulopathy (Table  1). C-reactive 
protein was 33.2  mg/dL [normal range, 0.00-0.14], lactate 
dehydrogenase 802  U/L [124-222], and serum creatinine 
3.81 mg/dL [0.46-0.79]. Blood and urine cultures were nega-
tive, probably because she had taken oral antibiotics before 
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presentation. Bacterial infection–triggered hemolysis, possi-
bly from pyelonephritis, was suspected.

She was admitted, and we started intravenous administra-
tion of prednisolone, lansoprazole, and ceftriaxone (Figure 1). 
Blood products, including haptoglobin, were also given. Two 
days later, hematologic and inflammatory markers improved; 
however, she developed upper abdominal pain and vomiting. 
Computed tomography (CT) revealed marked thickening of 
the duodenal wall (Figure 2). Esophagogastroduodenoscopy 
(EGD) revealed patchy redness of the gastric mucosa 
(Figure 3A) and a large punched-out ulcer in the duodenum 
(Figure  3B), with clear demarcation between normal and 
affected mucosa. Biopsy specimens had no specific find-
ings-malignant cells, granuloma, nor viral inclusion bodies. 
Thus, we suspected transient ischemia due to PNH-related 
thrombosis had caused the gastroduodenal injury.

Because there were no signs suggestive of bowel obstruc-
tion, perforation, or uncontrolled bleeding, we continued 
therapy for PNH, with corticosteroids, proton-pump inhibi-
tor, and diet control. Her symptoms improved in a few days. 

In a follow-up EGD performed 3 weeks after admission, the 
gastric patchy redness had disappeared, and the duodenal 
ulcer had improved (Figure 4). In laboratory tests, fibrin-re-
lated markers also normalized (Table  1). After vaccination 
against meningococcus, eculizumab was added to the therapy 
to achieve better control of the PNH.

3  |   DISCUSSION

To our best knowledge, this is the first report of endoscopic 
findings of gastric lesions likely caused by PNH-related 
thrombosis; patchy areas of gastric redness were the dis-
tinctive features. We hope this report will help clinicians 
recognize and manage the rare but potentially serious gastro-
intestinal complications of PNH.

Making the diagnosis of PNH-related thrombosis can be 
challenging, mainly because of unfamiliarity with this rare 
complication. In our patient, the cause of the gastroduodenal 
lesions in our patient was initially unexplained: H pylori had 
been eradicated; she used nonsteroidal anti-inflammatory 
drugs (NSAIDs) only occasionally; she did not take anti-
thrombotic drugs; and she had no abnormal laboratory tests 
or past history or family history suggesting other gastroin-
testinal diseases, for example, inflammatory bowel diseases, 
autoimmune vasculitis, or viral infection. In addition, endo-
scopic biopsy did not show any disease-specific findings. She 
had received prednisolone before endoscopic examination for 
a few days, but steroids were known to be a high risk of peptic 
ulcer disease when used together with NSAIDs or for more 
than a month.7,8 The single and short-term use of predniso-
lone was not likely to be a cause for ulcers in our case.

PNH-related thrombosis is rarely encountered in Japan. 
The prevalence of PNH is 6.93 per million population,9 and 
PNH-related thrombosis is reported in only 4.3% of PNH 
patients in Japan.10 On the other hand, about half of PNH 
patients in Western countries die from thrombotic complica-
tions11; this regional difference is unexplained. Nonetheless, 
thromboembolic complications are a significant cause of 
death in PNH. Hemolysis and elevation of D-dimer levels, 
noted in our patient, are known as the signs of thrombotic 
complications.4,12 In addition, in PNH-related thrombosis, 
intraabdominal veins are most often involved.13 Thus, throm-
botic gastrointestinal injury should be suspected in patients 
with PNH presenting with such laboratory findings and gas-
trointestinal symptoms.

Clinical manifestations and endoscopic findings of 
PNH-related upper gastrointestinal lesions are not well 
known. As far as we know, only six case reports have been 
published5,14-18; their salient findings are summarized in 
Table  2. According to those reports, any portion of the 
duodenum was affected, the small bowel was frequently 
involved simultaneously, and surgical treatment was 

T A B L E  1   Laboratory data before and after treatment

Normal 
range

At 
admission

3 weeks 
later

Hb (g/dL) 11.6-14.8 4.5 7.5

WBC (/μL) 3300-8600 12 400 4600

PLT (×104/μL) 16.0-36.0 1.5 4.2

PT-INR 0.91-1.14 1.21 1.00

APTT (s) 26.9-38.1 27.4 <20.0

FDP (μg/mL) 0.0-5.0 81.3 3.1

D-dimer (μg/mL) 0.0-1.0 35.0 1.0

Haptoglobin (mg/dL) 19.0-170.0 <1.0 2.0

Abbreviations: APTT, activated partial thromboplastin time; FDP, fibrinogen 
degradation products; Hb, hemoglobin; PLT, platelet count; PT-INR, 
prothrombin time-international normalized ratio; WBC, white blood cell.

F I G U R E  1   Clinical course. CT, computed tomography; EGD, 
esophagogastroduodenoscopy; Hb, hemoglobin; Hp, haptoglobin; PC, 
platelet concentrate; PLT, platelet count; PPI, proton-pump inhibitor; 
PSL, prednisolone; RBCs, red blood cells



508  |      UENO et al.

sometimes required. Pathologically, intravenous throm-
bosis, vascular proliferation, and papillary endothelial 
hyperplasia within the duodenal submucosa have been re-
ported14-17; a characteristic CT finding is edematous thick-
ening of the duodenal wall.5,15-17 Among EGD findings, 
various degrees of erosion and/or ulceration with clear 
demarcation have been described.5,14-17 The patchy areas 
of gastric redness present in our patient have not been re-
ported so far. It seems difficult to make a diagnosis of PNH 
by endoscopic biopsy; nonetheless, gastrointestinal biopsy 

may be beneficial in differentiating PNH from IgA vasculi-
tis, which can present with both gastric patchy redness and 
duodenal ulcer.19,20

Treatment with corticosteroids, proton-pump inhibitors, 
and diet control was successful in our patient. Various treat-
ments have been reported for PNH-related thrombosis.2 In 
cases of bowel obstruction or perforation, surgical treatment 
has been needed17,18; in cases without such complication, 
nonoperative therapy was appropriate.21 In patients with 
life-threatening thrombosis, anticoagulation therapy is nec-
essary. In Japan, however, PNH patients die from bleeding 
events more often than from thrombotic complication.10 Thus, 
we avoided anticoagulation therapy. Eculizumab is another 
treatment option2,22; however, at least two weeks after vacci-
nation against Neisseria meningitides are required before ini-
tiation of eculizumab. We used corticosteroids, expecting a 

rapid suppression of hemolysis,23 but its effect on thrombosis 
was unclear. Fortunately, corticosteroid therapy together with 
proton-pump inhibitor and diet control was adequate in our 
case. In the absence of definitive treatment, early and accu-
rate diagnosis of thrombotic complications seems important 
so the thrombotic manifestations can be treated and surgical 
intervention avoided.

In conclusion, in patients with PNH who have abdomi-
nal symptoms, gastrointestinal injury caused by PNH-related 
thrombosis should be suspected. In addition to laboratory 

F I G U R E  2   CT image. The duodenal wall is markedly thickened 
(arrowheads)

F I G U R E  3   Endoscopic images at 
presentation. (A) Target-like patchy redness 
in the body of the stomach. (B) A large 
punched-out ulcer at the superior duodenal 
angle

(A) (B)

F I G U R E  4   Endoscopic images 
at follow-up. (A) Patchy redness in the 
stomach has disappeared. (B) Duodenal 
ulcer is in a healing stage

(A) (B)
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data suggesting thrombosis, recognition of gastric patchy 
redness at EGD may help reach the diagnosis of this poten-
tially serious complication of PNH.

ACKNOWLEDGMENTS
The authors would like to thank William R Brown, MD (the 
Director of International Medical Editing Service), for the 
English language review. Published with written consent of 
the patient.

CONFLICT OF INTEREST
The authors declare no conflicts of interest associated with 
this manuscript.

AUTHOR CONTRIBUTIONS
MU, KO, and RT: involved in the patient's care. MU and YS: 
contributed to the conception of the work. MU: drafted the 
manuscript. YS, KO, RT, HY, and MM: revised the manu-
script. All authors: discussed the clinical case, interpreted the 
findings, and contributed to the final manuscript.

ETHICAL APPROVAL
Informed consent was obtained from the patient for publica-
tion of this case report and accompanying images.

DATA AVAILABILITY STATEMENT
Nondigital data available.

ORCID
Masayuki Ueno   https://orcid.org/0000-0002-2497-9327 

REFERENCES
	 1.	 Brodsky RA. Paroxysmal nocturnal hemoglobinuria. Blood. 

2014;124:2804-2811.

	 2.	 Hill A, Kelly RJ, Hillmen P. Thrombosis in paroxysmal nocturnal 
hemoglobinuria. Blood. 2013;121:4985-5105.

	 3.	 Socié G, Mary J-Y, de Gramont A, et al. Paroxysmal nocturnal hae-
moglobinuria: long-term follow-up and prognostic factors. French 
Society of Haematology. Lancet. 1996;348:573-577.

	 4.	 Sahin F, Akay OM, Ayer M, et al. Pesg PNH diagnosis, follow-up 
and treatment guidelines. Am J Blood Res. 2016;6:19-27.

	 5.	 Torres J, De Vroey B, Noël MP, Notteghem B, Colombel JF. 
Recurrent small bowel ischemia in a patient with paroxysmal 
nocturnal hemoglobinuria. Nat Rev Gastroenterol Hepatol. 
2010;7:410-414.

	 6.	 Gagnier JJ, Kienle G, Altman DG, et al. The CARE guidelines: 
consensus-based clinical case report guideline development. J Clin 
Epidemiol. 2014;67:46-51.

	 7.	 Piper JM, Ray WA, Daugherty JR, Griffin MR. Corticosteroid use 
and peptic ulcer disease: role of nonsteroidal anti-inflammatory 
drugs. Ann Intern Med. 1991;114:735-740.

	 8.	 Guslandi M. Steroid ulcers: any news? World J Gastrointest 
Pharmacol Ther. 2013;4:39-40.

	 9.	 Le XF, Yang TY, Yang XY, Wang XM. Characteristics of parox-
ysmal nocturnal hemoglobinuria in China. Clinical analysis of 476 
cases. Chin Med J. 1990;103:885-889.

	10.	 Nishimura J-I, Kanakura Y, Ware RE, et al. Clinical course and 
flow cytometric analysis of paroxysmal nocturnal hemoglo-
binuria in the United States and Japan. Medicine (Baltimore). 
2004;83:193-207.

	11.	 Devalet B, Mullier F, Chatelain B, Dogné JM, Chatelain C. 
Pathophysiology, diagnosis, and treatment of paroxysmal noctur-
nal hemoglobinuria: a review. Eur J Haematol. 2015;95:190-198.
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