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Abstract 

Common variable immune deficiency (CVID) accounts for approximately 20% of all cases of pri-
mary immune deficiencies, and is characterized by low serum levels of IgG, IgA, and/or IgM. The di-
agnosis is usually made between 20 and 40 years of age, sometimes earlier. CVID patients are divided 
into two major groups based on complications observed: 1 group consists of patients with predomi-
nant infections, and 2 group includes patients with inflammatory and/or hematological complications, 
such as lymphadenopathy, splenomegaly, autoimmune cytopenia, enteropathy, and/or granulomatous 
conditions. The most prevalent gastrointestinal symptom is transitory or persistent diarrhea. Central 
diabetes insipidus (CDI) is a rare disease associated with decreased synthesis or release of antidiuretic 
hormone that leads to an excessive production of diluted urine (polyuria). Different factors can lead to 
the development of CDI, including autoantibodies to arginine vasopressin-producing cells. Celiac dis-
ease is an autoimmune condition affecting small intestine in genetically predisposed individuals, which 
can be associated with endocrinopathies. Here, we describe a patient with CVID, CDI, gluten-sensitive 
diarrhea, and anemia of combined type (thalassemia minor and B12-deficiency anemia). 
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Introduction 
Common variable immune deficiency (CVID) ac-

counts for approximately 20% of all cases of primary 
immune deficiencies [1]. It is characterized by marked 
decrease of IgG serum levels (< 2 SD below the mean for 
age), measured at least twice and other criteria according 
to revised 2017 ESID diagnostic criteria for CVID [2]. The 
prevalence of CVID in general population ranges from  
1 : 25,000 to 1 : 50,000 [3]. The diagnosis is usually made 
between 20 and 40 years of age, sometimes earlier. CVID 
patients are divided into two major groups based on com-
plications observed: 1 group consists of patients with pre-
dominant infections, and 2 group includes patients with 
inflammatory and/or hematological complications, such 
as lymphadenopathy, splenomegaly, autoimmune cyto-
penia, enteropathy, and/or granulomatous conditions [3]. 
The most prevalent gastrointestinal symptom is transitory 
or persistent diarrhea [4, 5]. Several gene mutations have 
been detected in CVID patients, such as ICOS [6], CD19 

[7], CD81 [8], CD21 [9], CD20 [10], LRBA [11], PLCG2 
[12], TWEAK [13], and NFKB2 [14]. 

Central diabetes insipid (CDI) is a rare disease associ-
ated with decreased synthesis from hypothalamus and/or 
decreased release from posterior pituitary of antidiuretic 
hormone (arginine vasopressin) that leads to an excessive 
production of diluted urine (polyuria). Different factors can 
lead to the development of CDI, including autoantibodies 
to the arginine vasopressin-producing cells (i.e., autoim-
mune mechanisms) [15]. 

Celiac disease is an autoimmune disorder affecting 
small intestine in genetically predisposed individuals. The 
disease manifests with diarrhea, abdominal distension and 
pain, malabsorption, loss of appetite and, in small chil-
dren, failure to thrive when gluten-containing products 
are ingested. These symptoms usually appear at young 
age (when gluten is introduced into the diet) and amelio-
rate when gluten-free diet is undertaken, but can appear 
at much older age, even in adults. Celiac disease can be 
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associated with other autoimmune disease, including au-
toimmune endocrinopathies [16, 17]. 

Here, we describe a patient with CVID, CDI, gluten- 
sensitive diarrhea, and anemia of combined type (thalas-
semia minor and B12-deficiency anemia). 

Clinical case 
A 45-years-old male patient was admitted to the Clinic 

of Clinical Immunology in December 2016 with contin-
ual and resistant to treatment diarrhea, fatigue, edema on 
the legs, and weight loss. The patient had extremely low 
serum immunoglobulin levels, such as IgG 0.67 g/l, IgA 
0.02 g/l, and IgM 0.156 g/l. The patient reported having 
diarrhea episodes since 2000, which were difficult to treat, 
and gradually, fatigue, edema on the legs, and weight loss 
appeared. 

In 2012, upper endoscopy was normal and biopsies of 
the fundus, antrum, bulb, and second portion of duodenum 
were performed. Histopathological examination indicated 
atrophic gastritis and chronic duodenitis with partial to 
subtotal villous atrophy (Marsh grade, 3A-3B). The later 
histological finding suggested gluten-sensitive enteropa-
thy (celiac disease), but celiac serology (IgA and IgG an-
ti-transglutaminase antibody) was negative. A colonoscopy 
with ileoscopy was also performed. No lesions were ob-
served in the colon, but the terminal ileum presented with 
severe edema, and nodular appearance compatible with 
nodular lymphoid hyperplasia was confirmed by histo-
pathological examination. A gluten-free diet was initiated. 
Six months later, diarrhea disappeared, and weight gain 
was observed. 

In 2010, the patient had an episode of polyuria, with up 
to 10-12 l in 24 hours. Subsequently, he underwent water 
deprivation test and was diagnosed with CDI, with desmo-
pressin 0.2 mg two times a day prescribed, with excellent ef-
fect on polyuria. In 2013, the patient had a deep vein throm-
bosis of right leg and was treated with anti-vitamin K agent 
(acenocumarol) for 3 years. The patient reported episodes 
of severe and protracted infections in the past, including 
panaritium of a finger, after minimal trauma that required 
oral clindamycin treatment one year before the current ad-
mission. Moreover, the patient has thalassemia minor and 
family history of type 1 diabetes mellitus (mother). 

Physical examination at the admission revealed mildly 
impaired general condition, body weight of 70 kg, heart rate 
of 74 bpm, and edema on the left shank. The rest of phys-
ical examination, including the thyroid gland, respiratory, 
cardio-vascular systems, and abdomen was within range. 

Clinical laboratory investigations at the admission 
showed normal levels of blood glucose, liver enzymes, 
bilirubin, urea, creatinine, electrolytes, erythrocyte sed-
imentation rate (ESR), C-reactive protein (CRP), white 
blood cells, platelet count, TSH, fT4, LH, FSH, testos-
terone, cortisol (8 h and 23 h), and negative HIV, HBV, 
HCV, EBV serum markers. The patient had low hemo-
globin (Hb) level: 92 g/l (normal range, 135-180 g/l), low 
erythrocytes: 3.58 g/l (normal range, 4.4-5.9 G/l), low iron: 
8 μmol/l (normal range, 11-28 μmol/l), total iron-binding 
capacity (TIBC): 49 (normal range, 44.8-80.6), increased 
HbA2: 4.8% (normal range, 1.75-3.25%), HbF: 0% (normal 
range, < 1%), decreased hematocrit: 0.28 (normal range, 
0.4-0.53), mean corpuscular volume (MCV): 79 (normal 
range, 82-96), MCH: 25 (normal range, 27-33), ferritin: 51 
(normal range, 30-400), low albumin: 35 g/l (normal range, 
35-53), low total protein levels: 46 g/l (normal range, 60-
83), and low vitamin B12: 88 pmol/l (normal range, 141-
489 pmol/l). The erythrocyte morphology showed mixed 
anisocytosis, marked hypochromia, target cells, and several 
poikilocytes.

The patient received one blood transfusion of red blood 
cells mass. Due to proven vitamin B12 deficiency, intra-
muscular substitution and temporary oral iron substitution 
were started. Desmopressin and gluten-free diet were con-
tinued. Due to the presence of hypogammaglobulinemia, 
the patient was started on substitution with intravenous 
immunoglobulins (IVIG), 10 g/month. After the second 
month, the dose was increased to 15 g/month and after 
month 4, the dose was 22.5 g/month. It was assumed that 
the dose of IVIG was lower than optimal due to logistic and 
financial limitations. However, the level of IgG after IVIG 
infusions reached 3.65 g/l, and immediate SCIG substitution 
treatment with a dose of 141.4 mg/kg/week was applied, 
which resulted in significantly improved IgG level to nearly  
10 g/l. We observed subsiding of edema and a reduction of 
diuresis to 2-3 l in 24 hours. The patient was diarrhea-free, 
and body weight stabilized (70 kg). 

Table 1 shows the changes in serum IgG levels during 
the treatment with IVIG. 

At the first admission into our department, the pa-
tient presented with CD3+ cells of 78% (2808 cells/μl), 
with 8% of CD3+CD4+ cells (288 cells/μl), and 70% of 
CD3+CD8+ cells (2520 cells/μl). B lymphocytes were 
4% (144 cells/μl) and CD3-CD16+CD56+ cells were 
13% (468 cells/μl). One year later, T cells dropped to 
47% (1772 cells/μl) with higher markers of activation 
(CD3+DR+19%), CD3+CD4+ cells became lower: 
5% (189 cells/μl), CD3+CD8+ cells decreased to 48% 

Table 1. Dynamics of serum IgG levels during intravenous immunoglobulins treatment 

Marker December 23, 
2016

February 6, 
2017

March 20, 
2017

June 23, 2017 July 28, 
2017

October 5, 
2017

Reference
 range

IgG, g/l 0.67 1.977 2.844 2.739 3.657 3.653 5.4-16.1
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(1819 cells/μl). B cells were at about the same level: 3% 
(113 cells/μl) and NK cells went up to 49% (1847 cells/
μl). During this period, the patient presented with leuko-
cytosis and absolute lymphocytes (Ly) 3.77 × 103.cells/μl. 
After three months, the changes in the percentage distri-
bution of cell subsets persisted; however, the absolute Ly 
were 1.66 × 103.cells/μl. Possibilities of combined immune 
deficiency-CID were discussed, and functional testing of 
T cells was performed. The results showed normal PHA 
and CD3/CD28 T cell response. Additionally, the percent-
age of naïve CD4+T cells in the first and follow-up mea-
surements was also evaluated and was 18-14-19%. Based 
on the above and due to the absence of other causes of hy-
pogammaglobulinemia, we accepted the diagnosis CVID 
in our patient. 

Discussion 
Overall, 20% of CVID patients are known to develop 

autoimmune diseases, including Hashimoto thyroiditis, 
Addison’s disease, type 1 diabetes mellitus, autoimmune 
hemolytic anemia, autoimmune thrombocytopenia, B12-de-
ficient anemia due to atrophic gastritis, etc. [18]. CVID can 
be associated with celiac disease but in such cases, the lat-
ter remains “seronegative” and other disease markers are 
crucial for diagnosis, such as villous blunting/atrophy, in-
traepithelial lymphocytes count, and positive gluten-chal-
lenge test [19]. In the literature, we found only one report 
of CVID with central diabetes insipidus in a 37-year-old 
male patient with 10 years of history of thirst, polyuria, 
and nocturia, treated with vasopressin (DDAVP) [20]. In 
his childhood, the patient had frequent respiratory and gas-
trointestinal infections. Eight years before the manifestation 
of CDI, he was diagnosed with Hodgkin’s disease IA stage 
(cervical lymph nodes) and underwent polychemotherapy 
with 6 cycles with adriamycin, bleomycin, vinblastine, and 
dacarbazine (ABVD), followed by X-ray therapy in the 
affected zone (total dose, 30 Gy). The patient had no com-
plications, and complete disease remission was reached. 
Several years later, on a routine prophylactic investigation, 
low serum immunoglobulin levels (IgG, IgA and IgM) were 
detected in the lack of vaccine response and low peripher-
al memory B cells. Additionally, his mother suffered from 
rheumatoid arthritis. 

Younes and Second [21] described a case of 12-year-
old girl with panhypopituitarism, with low growth hormone 
levels and without CDI, CVID, and episodes of adrenal cri-
sis triggered by pneumonia. Moreover, cases of CVID in 
association with low growth hormone levels and anti-pitu-
itary antibodies [22] as well as CVID with adrenocortico-
tropic hormone deficiency [23] have been described. 

Our patient was diagnosed with CVID at the age of 
45, when serum immunoglobulin levels were investigat-
ed for other reason. He reported having not very frequent 
but severe and protracted viral and bacterial infections. 

During the 10-month period of treatment and observation, 
the patient received IVIG, 10 to 20 g intravenously, and 
IgG level increased from 0.67 to 3.65 g/l. We considered 
the possibility of immune deficiency due to regulatory 
T cell defects. However, our patient did not fulfill even 
a part of clinical and laboratory features of well-studied 
and described syndromes of this category. It is assumed 
that future investigation of such cases needs an evaluation 
of Tregs and some cytokine responses. The genetic testing 
is absolutely necessary to define eventual defect (or new 
one) in these unusual cases [2]. 

Our patient was diagnosed with CDI in 2010 and for 
7 years remained on desmopressin treatment with good 
therapeutic response. The autoimmune genesis of this con-
dition remains disputable. Pivonello et al. [15] observed 
a possible autoimmune genesis of CDI and described au-
toantibodies directed against arginine vasopressin secreting 
cells. Due to the low immunoglobulin level in our patient, 
it would be difficult, even impossible, to detect such auto-
antibodies. Moreover, our patient suffered from gluten in-
tolerance (i.e., positive gluten-challenge test and improve-
ment of diarrhea when on gluten-free diet), with diarrhea 
and positive histological findings pointing at celiac disease 
(subtotal villous atrophy) with negative serological mark-
ers. In patients with low serum immunoglobulin levels, the 
serological markers are not reliable diagnostic instruments, 
and clinical and histological findings should be the targets 
of diagnosis [19]. 

Our patient’s anemia is of complex origin. On the one 
hand, the histological data from upper endoscopy revealed 
atrophic gastritis, chronic duodenitis with partial to subtotal 
villous atrophy, and laboratory data showed vitamin B12 
deficiency. On the other hand, the patient had thalassemia 
minor, with Hb A2 of 4.8% (normal, 1.75-3.25), HbF of 
0% (normal < 1%). Vitamin B12-deficient anemia should 
be suspected in CVID patients, especially in the presence of 
neurological and gastrointestinal complications [24]. More-
over, autoimmune hemolytic anemia should be suspected. 
Besides B12 and iron supplementation, when hemoglobin 
levels are extremely low, blood transfusion should be per-
formed. In our patient, one erythrocytes transfusion due to 
extremely low hemoglobin level was done. 

As to the accessible literature, the described patient 
is the second case in the literature with CVID and CDI 
[20]. However, our patient differs in many ways from 
the patient described by Megías et al. [20], who present-
ed with more frequent and more severe infections in the 
past and had been treated for Hodgkin’s disease. Moreover, 
low serum immunoglobulin levels were detected several 
years after complete remission from oncological disease. 
In our patient, the leading symptom was diarrhea, which 
was classified as gluten-sensitive enteropathy (celiac dis-
ease), based on endoscopic and histological findings and 
gluten-challenge test (including excellent clinical response 
to gluten-free diet). Both patients had a family history of 
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autoimmune disease, including type 1 diabetes in our pa-
tient and rheumatoid arthritis in the other case, and in both 
patients, the carrier of autoimmune disease was the mother. 
It is well-known that autoimmune diseases are found with 
higher prevalence among the members of one family. The 
autoimmune diseases in our patient were gluten-sensitive 
enteropathy, vitamin B12-deficiency anemia with atrophic 
gastritis, and CDI most probably with autoimmune genesis. 
We have no serological data for celiac disease because the 
patient had extremely low serum immunoglobulin levels. 
One should bear in mind that in-born immune deficiencies 
are more prevalent among patients with autoimmune dis-
eases, and many authors suggest that immune deficiencies 
themselves are the main cause for the development of auto-
immune disturbances. In order to achieve optimum results, 
the treatment of such patients should be based on joint ef-
forts of a wide range of specialists, including clinical immu-
nologists, endocrinologists, rheumatologists, nephrologists, 
internal medicine experts, pediatrics, and hematologists. 

Conclusions 
CVID is the most common immune deficiency. The 

delay of diagnosis in Bulgaria is approximately 9.5 years. 
Approximately, 20% of CVID patients present with ad-
ditional autoimmune disease, which is diagnosed before, 
after, or concomitantly with the immune deficiency. The 
early diagnosis and treatment of CVID and the accompa-
nying autoimmune diseases could prevent complications 
and improve quality of life of a patient. Rare diseases ex-
perts’ centers and especially, primary immune deficien-
cies specialists should take active part in the diagnosis and 
treatment of such patients, working together through an 
international network of primary immune deficiencies. 

The authors declare no conflict of interest. 
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