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Brief Report

A COVID-19 family cluster
with retinitis pigmentosa and
hypogammaglobulinemia

Abeer N. Alshukairi'?, Yasser A. Aldabbagh'?, Najla M. Sayes’,
Manal M. Al Gethamy*, Mohammed G. Alghamdi®, Zuhair A. Rahbeeni¢,

Ashraf Dada?’

Abstract:

Hypogammaglobulinemia is a heterogeneous group of innate and acquired antibody deficiency
with variable disease severity, recurrent pneumonia, and bronchiectasis. The outcome of COVID
in patients with hypogammaglobulinemia is variable depending on age, comorbidities, type of
immunodeficiency, and use of immunoglobulins. We report the favorable outcome of two family
members diagnosed with DNAJC17-related retinitis pigmentosa and hypogammaglobulinemia
syndrome and infected with SARS-CoV-2 following contact with their mother who had COVID-19.
We describe the different immune dysfunction in these patients and their impact on the course and

management of SARS-CoV-2 infection.
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ypogammaglobulinemia is a

heterogeneous group of innate and
acquired antibody deficiency with various
disease severity, recurrent pneumonia, and
bronchiectasis.! While COVID-19 patients
with chronic obstructive pulmonary
diseases had severe disease,? the outcome
of patients with hypogammaglobulinemia
infected with SARS-CoV-2 is variable
depending on the type of immunodeficiency
and use of immunoglobulins.®! Secondary
immunodeficiency had a worse outcome
compared to primary immunodeficiency
because patients were old and had underlying
comorbid diseases. We report the outcome
of two siblings with retinitis pigmentosa (RP)
and hypogammaglobulinemia syndrome
and we describe their different therapeutic
modalities based on the immunologic
dysfunction of each patient.
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The study was approved by the Institutional
Research Board. The parents provided
informed consent to share the information
of their children for publication in a
confidential manner as the patients have a
developmental disability.

Case Reports

Both siblings had recurrent infections and
decreased visual acuity during childhood
and were diagnosed to have primary
hypogammaglobulinemia and retinal
degeneration. The association between
RP and hypogammaglobulinemia was
sporadically reported.””! A geneticevaluation
was performed to identify the association
between hypogammaglobulinemia and
RP. Both patients had a gene mutation
DNAJC17, and anovel syndrome of RP and
hypogammaglobulinemia was described in
two families in Saudi Arabia, as previously
described.” They were started on monthly
intravenous immunoglobulins at the age
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of 2 years. The male patient had normal absolute
T-lymphocytes and B-lymphocytes CD19. The female
patient had low absolute T-lymphocytes CD4 and
B-lymphocytes CD19 [Table 1]. They had recurrent
otitis media, pneumonia, cellulitis, and diarrhea at the
age of 4 months. They had decreased visual acuity at
the age of 6 months. They had developmental delay
and were legally blind at the age of 12 years. The male
patient had growth hormone deficiency and recurrent
meningoencephalitis. The female patient was started on
subcutaneous immunoglobulins at the age of 22 years
in view of difficult vascular access and multiple
episodes of catheter-related bacteremia. Both patients
are chairbound. Both parents are cousins and they
are carriers of the DNAJC17 variant. They have three
boys and three girls, and no other members have RP or
hypogammaglobulinemia. Both patients were infected
with SARS-CoV-2 based on positive nasopharyngeal
polymerase chain reaction swab following contact with
their mother who had COVID-19. They did not receive
COVID-19 vaccine. The father requested to provide
full resuscitation for both patients and he agreed to
give them any COVID-19 therapeutic modalities that
would save their lives even if they were not previously
studied.

Case1

A 21-year-old male patient presented with fever, cough,
headache, abdominal pain, and diarrhea. He had no
dyspnea. His baseline oxygen saturation was 97% on
ambient air. His laboratory investigation was significant
for leukopenia (1.1 x 10°/1), elevated C-reactive
protein (CRP) (246 mg/1), D-dimer (1.48 pug/ml), and

ferritin level (1909 ng/ml). The patient’s chest X-ray
showed a right perihilar infiltrate on admission that
progressed to bilateral middle and lower zone opacities
on the 2" day of admission [Figure 1]. His oxygen
saturation dropped to 94% and required oxygen support
with a low-flow nasal cannula 2 L /min. Despite receiving
dexamethasone and broad-spectrum antibiotics, his
condition did not improve. Based on desaturation, high
inflammatory parameters, and concern of progression
to cytokine storm, he received one dose of tocilizumab
8 mg/kg, day 6 post hospitalization. Subsequently, his
fever resolved, his oxygen saturation and inflammatory
parameters improved. After 6 days of hospitalization,
he was discharged home in a stable condition [Table 2].

Case 2

A 30-year-old female patient presented with fever,
cough, and abdominal pain. She had no dyspnea. Her
baseline oxygen saturation was 98% on ambient air.

PORTABLE

Figure 1: Chest Xray showed radiological progression of case 1

Table 1: Demographic, genetic, and immunological characteristics of our COVID-19 family cluster

Case 1 Case 2
Age (years) 30
Gender Male Female
Weight (kg) 30.4 46.7
Height (cm) 155
Body mass index 20.1

Genetic mutation
Immunoglobulin levels

DNAJC17; two pathogenic copies
Date obtained: 2019

DNAJC17; two pathogenic copies
Date obtained: 2019

19G 9.94 (normal) 9.10 (normal)
1gG1 5.04 (low) 5.50 (low)
1gG2 2.62 (low) 2.10 (low)
1gG3 1.93 (high) 0.49 (normal)
1gG4 0.36 (high) 0.50 (high)
IgM 0.3 (low) 0.3 (low)
IgA 0.5 (low) 1.5 (normal)

Lymphocytes subset
Absolute total T-CD3

Date obtained: 2015
3018 (normal)

Date obtained: 2015
982 (normal)

Absolute T-CD4 955 (normal) 459 (low)
Absolute T-CD8 1387 (high) 321 (low)
Absolute total B-CD19 205 (normal) 72 (low)
Absolute total NK CD59 and 16 617 (high) 67 (low)
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Her white blood cell count was normal (4.18 x 10°/1).
She had elevated CRP (379 mg/1), D-dimer (1.25 pg/
ml), and ferritin level (815 ng/ml). Her chest X-ray
on admission showed a patchy infiltration in the right
lower zone. After 48 h, she had clinical and radiological
deterioration: her chest X-ray showed diffuse infiltration
of the right hemithorax and her oxygen saturation was
94% [Figure 2]. She was started on broad-spectrum
antibiotics and antiviral therapy (favipiravir).
She received COVID-19 convalescent plasma. She
improved and was discharged home after 4 days of
hospitalization [Table 2].

Discussion

COVID-19 patients with inherited and acquired
B-cell deficiency have a delay in the development of
SARS-CoV-2-specific antibodies and delayed viral
clearance. Convalescent plasma was used successfully
in these patients.”? We used convalescent plasma in the
female patient in view of her significant B-cell depletion
and low B-lymphocytes CD19; in addition, she had low

Table 2: Laboratory parameters and therapeutic
modalities in our COVID-19 family cluster

Case 1 Case 2

White blood cells (highest) — x10%L 6.33 7.37
White blood cells (lowest) — x10%/L 1.1 418
Neutrophils (highest) — % 69.5 79.8
Lymphocytes (lowest) — % 35 12.2
Platelets (lowest) — x10%/L 233 200
CRP (highest) — mg/L 246 379
Lactic dehydrogenase (highest) — IU/L 333 209
Ferritin (highest) — ng/ml 1909 815
D-dimer (highest) — pg/ml 1.48 1.25
Alanine transaminase (highest) — IU/L 13 14

Creatinine (highest) — mmol/l 45 58

Antibiotics Yes No

Dexamethasone Yes Yes
Antivirals (favipiravir) No Yes
Tocilizumab Yes No

Convalescent plasma No Yes

CRP=C-reactive protein

Figure 2: Chest Xray showed radiological progression of case 2

T-lymphocytes CD4. Recently, SARS-CoV-2 monoclonal
antibodies were used successfully to treat persistent
COVID-19 infection in patients with rituximab-induced
hypogammaglobulinemia.®® On the other hand, we used
tocilizumab as an immune-modulating agent for our
male patient who had normal B-lymphocytes CD19,
normal T-lymphocytes CD4, and concern of cytokine
storm based on desaturation and high inflammatory
parameters. The use of tocilizumab in COVID-19 patients
with hypogammaglobulinemia was limited and the risk
of infection is not known."!

Although these two patients in our report had
hypogammaglobulinemia, their management was
individualized based on the associated T-lymphocyte
dysfunction, which will determine the risk of cytokine
storm and specific use of immune-modulating agents
such as interleukin-6 inhibitors. Mathew et al. showed
a heterogeneous immune response in different patient
categories depending on disease severity and outcome
ranging from T-cell activation to T-cell depletion. They
postulated that different therapeutic options could be
offered depending on the immune response module.!"”!
Bange et al. described the different humoral and T-cell
responses in various solid cancer and hematological
malignancies. Patients with solid cancer had intact
humoral and cellular responses leading to a favorable
outcome, while patients with hematological malignancies
had B-cell and T-cell dysfunction resulting in a poor
outcome. A subpopulation of patients with hematological
malignancies and B-cell depletion survived as they had
a specific CD8 T-cell response, indicating that patients
with impaired humoral antibody response would have
a favorable response in the presence of intact T-cell
immune responses.'!)

Our report has its limitations; we described a family
cluster of only two patients. Future studies are needed
to determine the use of optimal immune-modulating
therapy in patients with hypogammaglobulinemia based
on the analysis of specific case-based cell-mediated and
humoral immune responses.
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