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Clinical Implications

o The clinical impact of coronavirus disease 2019 in
primary immunodeficiency diseases varies from mild
illness to death. In our center, humoral
immunodeficiency patients with poor outcomes had
preexisting autoimmune/inflammatory complications,
lung disease, or additional comorbidities, and exhibited
higher proinflammatory responses (IL-6, D-dimer).

Coronavirus disease 2019 (COVID-19) remains an ongoing
pandemic, and data on the clinical impact of severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) infection in
patients with primary immunodeficiency diseases (PIDs) are
limited."” In Spring of 2020, New York City became the
epicenter of the SARS-CoV-2 pandemic. Here, we report the
clinical features and outcomes of COVID-19 in patients from a
large PID center in New York City during this period.

Between January and July 2020, 16 patients followed at the
Mount Sinai Hospital PID clinic tested positive for SARS-CoV-
2. Of these, 12 were confirmed to have COVID-19 by nucleic
acid amplification from nasopharyngeal/oropharyngeal swab
specimens and 4 by serologic assay.” Table I summarizes the
demographic characteristics, PID diagnoses, and related comor-
bidities of patients in the cohort. Five of the 16 patients were
female, and the median age was 44.5 years (interquartile range,
28-64 years). Nine patients had common variable immunodefi-
ciency (CVID; nuclear factor kappa B subunit 1, n = 2; signal
transducer and activator of transcription 3 gain-of-function,
n = 1) and 3 patients had X-linked agammaglobulinemia
(XLA) due to Bruton tyrosine kinase (B7K) mutations. Other
PID diagnoses in the cohort included hypogammaglobulinemia,
IgA-IgG, deficiency, IEN-Y receptor 2 (IFNGR2) deficiency,
and X-linked hyper-IgM syndrome (XHIGM) (n = 1 each).
Seven patients had preexisting PID-associated autoimmune/in-
flammatory complications.

Table 1 presents the clinical parameters and course of
COVID-19 in the study cohort. The most commonly recorded
symptoms were cough (16 of 16), subjective fever (15 of 16),
dyspnea (8 of 16), diarrhea (7 of 16), fatigue/weakness (7 of 16),
and emesis (2 of 16). One patient presented with altered mental
status as the primary complaint. One patient with XHIGM
experienced fever, cough, severe oral ulcers, and stomatitis
during the associated clinical course. At initial presentation to a
health care setting, fever (>38°C) was recorded in 7 patients,
hypoxia (Spo, <92%) was recorded in 6 patients, and
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hypotension (systolic blood pressure <90 mm Hg) was recorded
in 1 patient. The median duration of symptoms (time from
symptom onset to resolution or death) was 29 days (interquartile
range, 18-33 days). Chest X-ray on presentation was abnormal
in 13 of 14 cases in which data were available. Co-infections
identified during the COVID-19 hospitalization included
Campylobacter enteritis in a patient with hypogammaglobulin-
emia, Mycobacterium avium complex lung disease in a patient
with IFNGR?2 deficiency, and oral candidiasis in a patient with
XHIGM.

Twelve of 16 patients required hospitalization, 5 of which
involved intensive care unit—level care. Oxygen supplementation
was needed in 10 of 16 patients (standard nasal cannula, n = 5;
mechanical ventilation, n = 5). Nine patients received hydrox-
ychloroquine, 11 patients received azithromycin, and 5 patients
received steroids during the treatment course. In addition, 5
patients received convalescent plasma under expanded access
protocols. Two patients received investigational agents under
clinical trials.

In all, 4 of 16 individuals died (CVID, n = 2; hypogamma-
globulinemia, n = 1; IgA-IgG, deficiency, n = 1) and 12 of 16
individuals recovered from COVID-19. Three of the 4 patients
who died had preexisting PID-associated autoimmune/inflam-
matory complications; 2 of these individuals also had preexisting
PID-associated chronic lung disease (bronchiectasis, n = 1;
interstitial lung disease, n = 1). In addition, 1 patient was a
kidney transplant recipient. The age of those who died ranged
from 39 to 76 years.

Two of 9 patients with CVID required mechanical ventila-
tion. Although all 3 patients with XLA in this series did not
require mechanical ventilation and all recovered, the significance
of this observation is difficult to interpret given the limited
number of cases, the relatively young age of these individuals,
and the utilization of convalescent plasma.

Figure 1 and Table E1 in this article’s Online Repository at
www.jaci-inpractice.org show immune parameters and inflam-
matory profiles of COVID-19 among antibody-deficient
individuals. In patients with paired data from before and dur-
ing the COVID-19 presentation, we noted significant declines in
total lymphocyte count (median 1150 vs 650 cells/pL, P = .001,
n = 12; lymphopenia <1000 cells/tL, n = 8) and eosinophil
count (median 100 vs O cells/pL, P = .031, n = 12; see
Figure E1 in this article’s Online Repository at www.jaci-
inpractice.org) during COVID-19. There was a trend toward
lower neutrophil count (median 3900 vs 2150 cell/pL, P = .052,
n = 12; neutropenia <1000 cells/|LL, n = 2) during COVID-19
(Figure E1). Lymphopenia in COVID-19 has been associated
with disease severity in patients without PIDs.” Three of 4
individuals who died in this cohort had lymphopenia (100, 300,
and 700 cells/pL). There was no statistically significant difference
in nadir lymphocyte count between those who died and those
who recovered (median 500 vs 850 cells/[IL, respectively).

In individuals with humoral immunodeficiency with available
data, systemic inflammatory markers were commonly elevated
(10 of 10 patients had elevated C-reactive protein [CRP], 8 of 9
had elevated fibrinogen, 8 of 10 had elevated D-dimer).


http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
http://www.jaci-inpractice.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaip.2020.09.052&domain=pdf

TABLE I.

Demographic characteristics, PID history, and disease characteristics of patients

with PID presenting with confirmed COVID-19

Presenting vital

Immune PID-associated Presenting sign Duration CXR Highest level of
ID Age (y) Sex deficiency comorbidities Comorbidities symptoms abnormalities (d) abnormalities ~ Coinfection(s) care Treatment(s) Outcome
1 82 M CVID None DM type 2, CAD  Cough, subjective None 30 Yes None Not admitted HCQ, azithromycin  Recovered
fever, diarrhea
2 61 F CVID (NFKB1) None None Cough, subjective Fever, hypoxia 19 Yes None Hospital ward HCQ, azithromycin  Recovered
fever, chills, fatigue, (standard
weakness nasal
cannula)
3 38 M CVID (NFKB1) Enteropathy None Cough, dyspnea, Tachycardia 24 Yes None Hospital ward ~ HCQ, azithromycin ~ Recovered
subjective fever, (standard
chills, weakness nasal
cannula)
4 65 F CVID None OSA Cough, dyspnea, Hypoxia 41 Yes None Hospital ward HCQ, azithromycin, Recovered
subjective fever, (standard convalescent
fatigue, weakness nasal plasma
cannula)
5 38 M CVID (STAT3 GOF) GLD, AIHA, ITP, None Cough, subjective Fever 6 NA None Not admitted None Recovered
lymphadenopathy fever, fatigue,
headache
6 49 M CVID Granulomas, None Cough, subjective fever NA 10 Yes None Not admitted None Recovered
bronchiectasis
7 56 M CVID None None Cough, dyspnea, NA 21 NA None Not admitted HCQ, azithromycin ~ Recovered
subjective fever,
fatigue
8 54 F CVID ITP, bronchiectasis None Cough, dyspnea Hypoxia 29 Yes None ICU (mechanical HCQ, azithromycin, Died
ventilation) steroid
9 76 17 CVID ILD CKD, DM type 2, Cough, dyspnea, Fever, hypoxia 16 Yes None ICU (mechanical HCQ, azithromycin, Died
CAD subjective fever, ventilation) steroid,
AMS, emesis, investigational
diarrhea agent
10 39 F Hypogammaglobulinemia None Kidney transplant, Cough, subjective Fever, 36 Yes Campylobacter ICU (mechanical HCQ, azithromycin, Died
h/o lymphoma fever, chills, tachycardia, enteritis ventilation) convalescent
myalgia, abdominal hypotension plasma, steroid
pain, fatigue,
weakness
11 75 M IgA-IgG, deficiency AIHA DM type 2 Cough, dyspnea, Hypoxia 32 Yes None ICU (mechanical HCQ, azithromycin  Died
subjective fever, ventilation)
diarrhea
12 40 M XLA None None Cough, dyspnea, Hypoxia 34 Yes None Hospital ward Azithromycin, Recovered
subjective fever, (standard convalescent
weakness nasal plasma
cannula)
(continued)
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FIGURE 1. Immune parameters and inflammatory profile of COVID-19 in antibody-deficient patients. Changes in absolute lymphocyte
counts in patients with paired data are shown (n = 12, P value calculated using Wilcoxon matched-pairs signed rank test). Peak
inflammatory markers and cytokine profiles during COVID-19 are also shown. ALC, Absolute lymphocyte count; Hypogam.,
hypogammaglobulinemia. Black solid lines reflect medians for the group, red lines reflect upper limits of normal for individual tests.
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FIGURE E1. Absolute eosinophil counts and absolute neutrophil counts of COVID-19 in antibody-deficient subjects with paired data
(n = 12; P value calculated using Wilcoxon matched-pairs signed rank test). Comparison of peak IL-6, D-dimer, fibrinogen, and CRP
between those who died and those who recovered. P value calculated using Mann-Whitney test. AEC, Absolute eosinophil count; ANC,

absolute neutrophil count.



TABLE E1. Immune parameters and inflammatory profile of COVID-19 in antibody-deficient subjects

ALC ALC ANC ANC AEC AEC Peak Peak Peak Peak Peak Peak Peak
ID Age (y) Sex Immune deficiency (pre-COVID) (nadir) (pre-COVID) (nadir) (pre-COVID) (nadir) CRP fibrinogen D-dimer IL-6 IL-8 TNF-o IL-1b
1 82 M CVID 500 — 4,600 — 100 — — — — — — — —
2 61 F CVID (NFKBI1) 1,400 200 2,700 1,500 200 0 133.6 742 1.66 112 50.8 41.7 3.6
3 38 M CVID (NFKB1) 700 300 2,200 1,400 0 0 154.4 792 1.69 60.7 19 14 0.5
4 65 F CVID 3,000 1,400 3,300 3,900 100 0 140.8 791 2.34 56.3 14.6 26.4 <0.3
5 38 M CVID (STAT3 GOF) 700 560 2,200 2,100 100 0 — — — — — — —
6 49 M CVID 1,000 — 1,200 — 0 — — — — — — — —
7 56 M CVID — — — — — — — — — — — — —
8 54 F CVID 3,600 1,000 11,800 7,000 300 0 104.5 867 9.81 74.6 39.9 394 0.2
9 76 F CVID 900 700 6,700 4,700 0 0 349.38 — >20 22234 — — —
10 39 F Hypogammaglobulinemia 1,300 300 5,700 2,200 0 0 141.9 564 19.95 231 444 61 5
11 75 M IgA-IgG, deficiency 1,000 100 3,200 10,400 0 0 159.4 564 >20 272.3 — — —
12 40 M XLA 1,000 1,100 5,000 2,500 100 100 164 592 0.45 15.1 8.5 15.3 0.5
13 24 M XLA 2,700 1,000 4,500 900 200 0 64 493 1.04 20.5 27.3 18.1 8.6
14 10 M XLA 2,500 600 5,300 2,000 200 0 224 328 <0.2 11.1 12.7 19.8 <0.3
15 21 M XHIGM 1,000 700 2,700 800 0 0 — — — — — — —
16 1 M IFN-7y receptor 2 — 6,800 — 9,100 — 100 — — — — — — —

deficiency

AEC, Absolute eosinophil count; ALC, absolute lymphocyte count; ANC, absolute neutrophil count; F, female; M, male.

Bolded number reflects abnormal values outside the limits of normal for each individual test.
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