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Abstract

Patients with Nijmegen breakage syndrome (NBS) can develop life-threatening immunodeficiency,
which should be treated with hematopoietic stem cell transplantation (HSCT). We report the case of
a 14-year-old girl with NBS who due to an increasing number of severe complications was referred
for HSCT from a matched unrelated donor. After reduced-intensity conditioning and transplantation
of peripheral blood hematopoietic cells, during the early post-transplant period (days 0-30), the girl
suffered from severe mucositis, fever episodes, mild acute renal injury and facial vasculitis. All these
complications were managed successfully. During the intermediate post-transplant period (days 30-100)
a number of hepatic and gastrointestinal complications occurred, including cholecystitis, cholelithiasis
with choledocholithiasis, pancreatitis as well as acute bleeding from the lower gastrointestinal tract
caused by rectal and recto-sigmoid junction ulcers. All the obstacles were obviously attributable both to
the primary congenital disease, its complications, and transplantation itself. We overcame these compli-
cations and treated the patient with the best possible and safe methods. The multidisciplinary approach
based on combined surgical, endoscopic and conservative management of multiple post-transplant
complications was successful for the patient.
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Introduction

Nijmegen breakage syndrome (NBS) is an autoso-
mal recessive chromosomal instability disorder. Majori-
ty of patients affected are of Slavic origin and share the
same founder mutation of 657del5 within the NBN gene
encoding protein involved in DNA double-strand breaks
repair. Clinically, this is characterized by a microcepha-
ly, immunodeficiency and a high incidence of pediatric
malignancies, mostly lymphomas and leukemias [1]. Re-
current episodes of pneumonia may result in respiratory
failure and early death [2]. The major therapeutic issue in

NBS patients is a prophylaxis of infections based on in-
travenous immunoglobulin supplementation together with
administration of antifungal and antibacterial agents. In se-
vere cases of immunodeficiency, hematopoietic stem cell
transplantation (HSCT) with reduced-intensity condition-
ing (RIC) should be considered, however current transplant
experience in patients with NBS is very small [3].

Case report

A 14-year-old girl with NBS presented with a typical
phenotype and genotype (homozygotic NBN gene mu-
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tation 657del5) has suffered since early childhood from
acute and chronic infections of the respiratory tract, para-
nasal sinuses, cryptococcal meningoencephalitis, chronic
bronchitis, chronic pneumonia, symptomatic Epstein-Barr
virus (EBV) reactivation, hepatitis of unknown etiology
with cholestasis, and skin infections including dissemi-
nated actinomycosis and non-tuberculosis granulomas.
She has also been diagnosed and treated for secondary he-
mophagocytic lymphohistiocytosis (HLH), complicated
with facial vasculitis, hypertension and cardiomyopathy.
Additionally, she had a tri-lineage hematological insuf-
ficiency and hypogammaglobulinemia (IgA < 10 mg/dl,
IgG 85 mg/dl). Absolute numbers of lymphocytes showed
combined B- and T-cell immunodeficiency: 0.266 G/1 for
CD3; 0.084 G/1 for CD4; 0.140 G/1 for CD8 and 0.077 G/1
for CD19.

Due to an increasing number of life-threatening infec-
tious complications, confirmed progressing immunodefi-
ciency and marrow hypocellularity, she was referred for
HSCT from a matched unrelated donor. On admission, she
was in overall poor clinical condition, with Lansky per-
formance score of 80, infection of the skin, symptoms of
chronic pulmonary disease with various pulmonary rhon-
chi, oxygen saturation of 94%, and abnormal liver function
tests.

The preparative RIC regimen included fludarabine
(30 mg/m?/day; days from -9 to -5), cyclophosphamide
(5 mg/kg bw/day; days from —5 to —2) and antithymocyte
globulin (total 8 mg/kg bw divided between three consec-
utive days from -3 to —1). Due to previous infections, she
was on continuous therapy with antibiotics. Other anti-in-
fective prophylaxis included posaconazole and acyclovir.
She received also prophylaxis against veno-occlusive dis-

ease with defibrotide. The graft included peripheral blood
stem cells from HLA-matched, ABO/Rh-matched woman
(11.6 x 108 NMC/kg bw; 7.8 x 10° CD34+ cells/kg bw).
Prophylaxis against graft-versus-host disease (GVHD) in-
cluded cyclosporine A and mycophenolate mofetil, howev-
er due to deterioration of parameters of the renal function,
cyclosporine was converted to sirolimus, which in turn was
converted to methylprednisolone, due to facial vasculitis
(Fig. 1). Additionally, at day +5 rituximab was adminis-
tered prophylactically against EBV reactivation and de-
velopment of post-transplant lymphoproliferative disorder
(EBV-PTLD).

During an early post-transplant period she was in oth-
erwise good condition, however she suffered from severe
mucositis, fever episodes, and necessity of total parenteral
nutrition (TPN). Hematological and platelet recovery oc-
curred at days +12 and +25, respectively. She was dis-
charged from the transplant ward at day +28 with 49%
donor chimerism, normal hematopoiesis in bone marrow,
and no CMV or EBV viremia.

At day +35 she complained of acute abdominal pain
accompanied by significant elevation of gamma glutam-
yl transpeptidase (3673 U/1), alkaline phosphatase activ-
ity (643 U/1) and a total and conjugated bilirubin level
(5.17 mg/dl and 4.15 mg/dl, respectively). On magnetic
resonance (MRI) cholangiopancreatography, the common
bile duct (CBD) was widened with a diameter of 6 mm
and in the distal part of CBD there were bile deposits of
5 x 3 mm size. She was qualified to urgent endoscopic ret-
rograde cholangiopancreatography (ERCP). After sphinc-
terotomy, removal of bile deposits was carried on with
endoscopic basket. Additionally a 5 cm 7F prosthesis was
inserted into the distal CBD (Fig. 2).

Fig. 1. Facial vasculitis and symptoms of Cushing syndrome in the NBS patient at days: +19, +20 and +26 after trans-
plantation
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with Nijmegen breakage syndrome

Fig. 2. ERCP showing a common bile duct (day +35): A) mildly dilated duct with biliary stone (black arrow) before
extraction, B) with no signs of dilation after stone extraction (6 weeks later)

She was initially planned for early (within 7 days)
CBD prosthesis removal, however this approach was
postponed because of post-ERCP pancreatitis develop-
ment with elevation of serum and urine amylase activity
(2701 U/ and 3803 U/1, respectively). In the subsequent
MRI examination, signs of pancreatic edema and irregular-
ity of pancreatic borders were noted. Despite the presence
of peripancreatic fluid collections, stranding fat densities
and temporary signs of paralytic ileus she was successfully
treated with TPN, fluid resuscitation and broad-spectrum
antibiotics. She was qualified to elective laparoscopic cho-
lecystectomy, which was performed 6 weeks after ERCP.
On laparoscopy a thickened, callous wall of the gall blad-
der was revealed. Liver surface appeared to be nodular
with increased consistency. Due to the problems with clear
delineation of gall bladder bed, the lack of possibility of
proper identification of hepatic hilum structures and bleed-
ing, the procedure was converted to the open cholecystec-
tomy. After gallbladder and biliary stent removal, a careful
hemostasis of gallbladder fossa was performed using ar-
gon beam coagulation and 4DryField starch powder. In the
early postoperative course an increased amount of drained
fluid was observed but drainage was removed on the third
postoperative day and spontaneous biliary flow without
any complications was obtained. Due to subsequent tran-
sient elevation of serum amylase and poor wound healing
she was successfully managed conservatively with vanco-
mycin and ceftriaxone. Further postoperative course was
uneventful.

Two weeks later she was admitted to hospital with
mild acute lower gastrointestinal bleeding. Stool samples
were tested negative for rotavirus, adenovirus and norovi-
rus, but positive for Campylobacter jejuni and Clostridium

Central European Journal of Immunology 2019; 44(3)

Fig. 3. Endoscopic picture showing deep 2 cm in diame-
ter crater-like ulcer located at the recto-sigmoid junction
covered by yellowish slough with inflamed surrounding
mucosa (day +104)

difficile. Blood CMV and EBYV reactivation were also ruled
out. The ileocolonoscopy revealed a 3-4 cm crater-like ul-
cer located 2-3 cm from the anal margin, which was cov-
ered by yellowish slough surrounded by reactive mucosa.
Another ulcer was found at the recto-sigmoid junction
(Fig. 3). Microscopically, lymphocytic and neutrophilic
mucosa infiltrate that focally infiltrated crypt epitheli-
um with mild crypt distortion and signs of regeneration
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Table 1. Complications before and after hematopoietic stem cell transplantation

Age/time Complications

3-13 years Chronic bronchitis, chronic pneumonia, chronic sinusitis, disseminated skin actinomycosis, skin granulomas, liver
insufficiency with cholestasis

13 years CNS cryptococcosis (treatment in Intensive Care Unit), secondary hemophagocytic lymphohistiocytosis, vasculitis, bone
marrow hypocellularity

14 years Combined B/T-cell immunodeficiency, bone marrow failure, skin dermatofibroma

HSCT (day 0)

Day +10 Severe mucositis

Day +19 Deterioration of renal function, facial vasculitis

Day +35 Symptomatic choledocholithiasis

Day +42 Pancreatitis

Day +77 Recurrent cholelithiasis with cholecystitis

Day +91 Acute skin graft-versus-host disease II°

Day +99 Acute bleeding from the lower gastrointestinal tract: rectal and recto-sigmoid junction ulcers

Day +200 No complaints; overall good condition

HSCT — hematopoietic stem cell transplantation, CNS — central nervous system

were present in the entire colon. Based on histopathology,
CMYV infection and GVHD in the colon were excluded.
The girl was treated with intravenous azithromycin and
orally budesonide and mesalamine. A clinical and endo-
scopic improvement was noted at the second endoscopy
performed four weeks later.

Three month later no complaints were reported (Table 1).
There were symptoms of immunological recovery, and the
girl presented an increasing donor chimerism (63%).

Discussion

The first report on treatment with HSCT in children
with NBS was reported in 2010 [4], and up to 2017 data
on a total number of 19 patients were published, including
only three without underlying malignancy [3-6]. Recently,
two analyses with data on 26 and 35 patients, respectively,
were reported [7, 8]. In NBS patients without malignancy,
the crucial pre-transplant problem includes development
of severe immunodeficiency followed by infections. This
was the case of our patient, who over the years devel-
oped symptomatic severe combined immunodeficiency
syndrome.

The peritransplant period was typical, with manage-
able complications including myelosuppression, severe
mucositis, facial vasculitis, mild acute kidney injury and
neutropenic fever. Nevertheless, she was discharged from
the transplant unit at day +28 in overall good condition.
However, after day +30, a number of severe complica-
tions have developed including choledocholithiasis and
recto-sigmoid ulcers.

Data on cholelithiasis after HSCT in the early
post-transplant period are very scanty [9], and there is no
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report on cholelithiasis in patients with NBS after HSCT.
The well-known risk factors associated with gallstones in
pediatric population include autologous transplant, unrelat-
ed donor, grade 3 to 4 acute GVHD, chronic GVHD, sec-
ond transplant, diabetes, and estrogen therapy [10]. Hemo-
lysis is another possible risk factor [11]. None of these risk
factors was present in our patient at day +35. Importantly,
our patient was diagnosed for cholestasis after hepatitis of
unknown etiology, already before HSCT. Non-malignant
disease, mucositis, neutropenic fever and the necessity of
TPN were additional risk factors. Clinical data show that
children who underwent HSCT for malignancy showed
a significantly lower risk of cholelithiasis compared with
those treated for bone marrow failure (7.4% vs 27%) [12].

In the late post-transplant period, most children (85%)
with gallstones after HSCT usually did not require surgical
intervention, and strategy of non-operative management
for asymptomatic cholelithiasis in this highly selected
group of patients is supported [12]. According to other
authors, surgical exploration and cholecystectomy still re-
main an important approach even in the case of acalculous
acute cholecystitis [13].

The main difficulties in the management of our patient
was the necessity of invasive diagnosis and treatment in
the early post-transplant period, gastric endoscopy, ileo-
colonoscopy, endoscopic retrograde cholangiopancreatog-
raphy, and open cholecystectomy. We had to answer the
questions on selection of either conservative or surgical
treatment of cholelithiasis, and either one or two inter-
ventions. The approach of two surgical interventions was
successful for the patient. We decided to perform “delayed
cholecystectomy” about 6 weeks after an episode of acute
cholecystitis, obstructive jaundice and post-ECPW pancre-
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atitis. This was a sufficient approach for the improvement
in the general status of the patient and local conditions.
We believe that an invasive strategy, consisting of close
monitoring and early laparotomy combined with vigor-
ous supportive therapy, should be used when dealing with
suspected gastrointestinal complications in patients with
hematological malignancies. Our patient presented acute
symptoms and complications of cholelithiasis. In our opin-
ion, the clinical picture of cholecystitis in our patient was
progressive. This is why despite poor general condition of
the patient, cholecystectomy should be performed in case
of urgent indications regardless of anemia, granulocytope-
nia and thrombocytopenia, which should be corrected as
much as possible.

Endoscopic sphincterotomy after biliary pancreatitis
may suffice for early treatment in lieu of cholecystectomy
to prevent recurrent symptoms before delayed cholecystec-
tomy: patients who underwent ERCP with sphincterotomy
decreased their risk of readmission from 24% to 10% and
their risk of developing recurrent biliary pancreatitis from
9% to 1% [14, 15].

Related acute abdominal complications often need
emergency surgical treatment with a high rate of mortality.
In these patients the surgical strategy is complex and hard
to schematize. When deciding on the surgical strategy in
treating of acute abdominal complications in the patient
at early phase after HSCT, the surgeon must consider that
surgical intervention is indicated only after unsuccessful
medical treatment. Proper cooperation of a multi-disci-
plinary team plays a crucial role in the preparation and sta-
bilization of patients’ general status. Obviously, post-trans-
plant neutropenia, thrombocytopenia, immune suppression
or positive blood cultures are adverse prognostic factors.

Conclusions

In conclusion, the key issue for our patient in the in-
termediate post-transplant period between days +30 and
+100 were hepatic and pancreatic complications. All the
obstacles were obviously attributable both to the primary
congenital disease, its complications, and transplantation
itself. We overcame these complications and treated the
patient with the best possible and safe approach. Finally,
we solved also the nature of recto-sigmoid ulcers, which
ex iuvantibus has proven to be an unspecific inflammation
of the gastrointestinal tract. In the meantime we excluded
gastrointestinal GVHD, CMV infection, and late toxicity.
This multidisciplinary approach based on combined sur-
gical, endoscopic and conservative management of mul-
tiple post-transplant complications was successful for the
patient.
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