
Contents lists available at ScienceDirect

Am J Otolaryngol

journal homepage: www.elsevier.com/locate/amjoto

Prevalence of humoral immunodeficiency in adult patients with recurrent
tonsillitis

Osama G. Abdel-Naby Awad⁎

Otolaryngology, Head and Neck Department, Minia University Hospital, Minia, Egypt

A R T I C L E I N F O

Keywords:
Recurrent tonsillitis
Immunoglobulins
Humoral immunodeficiency
Primary immunodeficiencies

A B S T R A C T

Purpose: Recurrent tonsillitis in adults has a significant impact on patients' daily life and healthcare costs.
Humoral immunodeficiency increases the susceptibility to recurrent infections. The purpose of this study was to
investigate the prevalence and contribution of humoral immunodeficiency in adult patients with recurrent
tonsillitis.
Material and methods: A prospective cross-sectional study conducted over 3 years duration with two groups of
subjects. Group 1: included 50 normal adult subjects and group 2: included 50 adult patients with recurrent
tonsillitis. Recruitment occurred in a tertiary care hospital in Egypt. Different immunoglobulins (Ig A, Ig M and
Ig G isotypes) were quantitatively assessed and compared in 2 groups. Incidence of different infections was also
compared in patients with humoral immunodeficiency versus patients with intact immunity.
Results: 4 (8%) subjects in group 1 had selective humoral Immunodeficiency versus 13 (26%) patients in group
2. Patients with recurrent tonsillitis had significantly lower mean of most assessed immunoglobulins: IgA
(P=0.002), IgM (P=0.003), IgG (P < 0.0001), IgG1 (P < 0.0001) and IgG3 (P < 0.0001) compared to
normal subjects; with no significant difference in mean of IgG2 (P=0.395) and IgG4 (P=0.105). Patients with
humoral immunodeficiency had significantly higher incidence of tonsillitis (P < 0.0001) and rhinosinusitis
(P < 0.0001) attacks compared to patients with normal immunity.
Conclusion: Adult patients with recurrent tonsillitis may have higher prevalence of humoral immunodeficiency
compared to normal subjects. These findings suggest that assessment of immune function should be undertaken
routinely in these patients.

1. Introduction

Tonsillitis is an inflammation of the pharyngeal tonsils. The in-
flammation usually extends to the adenoid and the lingual tonsils;
consequently, the term tonsillopharyngitis is usually used. Tonsillitis is
a common condition, especially in childhood due to viral or bacterial
[1]. Recurrent tonsillitis is defined as repeated episodes of acute ton-
sillitis followed by periods with only very few, or without any, symp-
toms [2]. Recurrent tonsillitis in adults has a significant impact on fa-
milies' daily life and healthcare costs secondary to frequent episodes of
sore throat, fever, sleepless nights, general illness, impaired daily
functioning and absence from school or work associated [3–5]. Fre-
quency of group A Streptococcus is significantly higher in children aged
0–9 years and in adults aged 30–39 years [6].

Tonsillectomy is a widely applied procedure as a treatment for re-
current tonsillitis [3]. Tonsillectomy is recommended when a patient
had 6 or more acute tonsillitis attacks during last 12months and not

indicated if a patient had<3 attacks [2]. Risk of tonsillectomy is
considered as it is associated with significant risk of primary and sec-
ondary hemorrhage, in addition it is painful procedure particularly for
adults [7]. Inflammation of other pharyngeal lymphoid tissues makes
patients with tonsillectomy still suffer from sore throat. Studies re-
commend more randomized controlled trials with adequate long-term
follow-up to clarify the benefits of tonsillectomy versus non-surgical
treatment in patients with recurrent tonsillitis [8].

Antibiotics are still commonly prescribed for acute and for recurrent
throat infection. Antibiotic use reduces incidence of tonsillitis-asso-
ciated complications like rheumatic fever and acute glomerulone-
phritis. However; reduction of unnecessary use of antibiotics is a major
task to overcome the problem of antibiotic resistance [9]. In the light of
these discussions, the use of alternative medicine in treatment of re-
current tonsillitis especially in adults may be an interesting option.

Immunoglobulins (Igs), also known as antibodies, comprise a family
of proteins that occur in five major forms, also termed classes or
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isotypes: IgM, IgD, IgG, IgE and IgA. Igs are produced by vertebrate
animals as part of the normal immune response to microbial, e.g.
bacterial or viral infection. Binding of Igs to a microbe can have im-
mediate effects such as blocking and mobilizing other components of
the immune system to destroy or inactivate the microbes, thereby
providing protection against infectious diseases [10]. Subramaniam
et al. [11] reported significant increase of IgG, A and M in children with
chronic adenotonsillitis and levels of three immunoglobulins decreased
to normal one month post-tonsillectomy, this decrease has been at-
tributed to the removal of infected tissue and antigenic stimulation. On
the contrary, no significant variation in serum IgG, IgA and IgM levels
before and after tonsillectomy has been noted by some authors [12].

Alqudah et al. [13] reported some kind of humoral im-
munodeficiency and decrease in serum Igs in up to 54.8% of patients
with recurrent rhinosinusitis; these results modified their standard
practice and measurement of immunoglobulins levels in patients with
recurrent rhinosinusitis is now undertaken routinely at their institution.
From this point; the aim of this study was to assess humoral im-
munodeficiency in adult patients with recurrent tonsillitis in a hope to
help such difficult to treat patients.

2. Patients and methods

2.1. Recruitment and classification of subjects

Participants were prospectively recruited from patients attending
Minia University Hospital outpatient clinic, Minia City, Egypt, between
May 2015 and September 2018. The study was approved by the
Committee for Medical Research Ethics in Egypt, 2015NBA5413234.
All patients signed a written consent prior to inclusion in the study. No
pharmaceutical companies funded the study or contributed to the study
design, outcome evaluation or writing of this study.

A total of 100 adult subjects were divided into: group 1; control
group (50 adult subjects attending hospital clinic for a cause other than
recurrent tonsillitis) and group 2; study group (50 patients with re-
current tonsillitis defined as having at least 3 episodes of acute tonsil-
litis in year and for 3 successive years of study duration). Clinically
significant sore throat is defined as acute tonsillitis with one or more of
the following features [14]: 1 – temperature> 38.3 °C, 2 – cervical
lymphadenopathy (tender cervical lymph nodes or nodes> 2 cm), 3 –
tonsillar exudate or 4 – a positive culture for group A B-Haemolytic
streptococcus.

We assessed smoking index in tobacco cigarettes smokers [15] plus
alcohol consumption intensity in alcohol drinkers [16]; and compared
results in 2 groups.

2.2. Exclusion criteria

We excluded from the study patients with the following: suspected
or proven tonsillar neoplasm, immune system disorders or with family
history of immunodeficiency diseases, human immunodeficiency virus,
and other causes of secondary immunodeficiency (including history of
chemotherapy or other immunosuppressive drugs), any condition that
may acutely or chronically influence immunoglobulin levels such as
patients with hepatitis B, liver cirrhosis, chronic allergic disorders or
presence of allergy at the time of inclusion in the study.

2.2.1. Subjects' assessment
Subjects were followed for 3 successive years with recording

number of acute tonsillitis, rhinosinusitis, pneumonia, otitis media and
skin infection attacks during period of the study with detailed ear, nose
and throat examination.

2.2.2. Immunoglobulins assay
Five milliliters of venous blood samples were drawn from the

antecubital veins with all aseptic precautions for immunoglobulin

estimation from all participating subjects. The specimen was allowed to
clot for 10min and then centrifuged at 3000 rpm for 5min to separate
the serum. The serum was then transferred to another test tube and
used for immunoglobulin estimation. Total serum IgG, A and M esti-
mation was done by quantitative immunoturbidometry method and
values expressed as mg/mL. IgG subclasses were determined by radio-
immunodiffusion with monoclonal antibodies. Low immunoglobulin
levels were considered to be those< 2 SD below the age-adjusted
mean.

2.3. Statistics

Software package SPSS® version 16.0 (Chicago, U.S.) was used in
the statistical analysis of the data. Parametric data were analyzed using
the unpaired t-test. Categorical data were analyzed by the chi-square
test or the Fisher's exact test, as appropriate. A value of p≤ 0.05 was
considered.

3. Results

In group 1, of the 50 subjects, 60% (30/50) were men and 40% (20/
50) were women, with an average age of 25.33 years (19–48 years). In
group 2, of the 50 patients, 50% (25/50) were men and 50% (25/50)
were women, with an average age of 30.08 years (19–45 years). There
was no significant difference between both groups with respect to sex,
age. Characteristics and comorbidities of study patients are presented in
Table 1.

Difference in immunoglobulin levels of 2 groups.
Four (8%) subjects in group 1 had some immunoglobulins defi-

ciency compared to 13 (26%) patients in group 2 classified as follow
(Table 2):

1- Difference in IgA level: No subjects had Immunoglobulin levels< 2
SD from the mean in group 1 compared to 2 (4%) patients in group
2. (Mean 250mg/dL, range: 60–490mg/dL) in group 1 compared to
(Mean: 190mg/dL, range: 20–470mg/dL) in group 2; (P=0.002).

2- Difference in IgM level: No subjects had Immunoglobulin levels< 2
SD from the mean in group 1 compared to 2 (4%) patients in group
2. (Mean: 120mg/dL, range: 38–270mg/dL) in group 1 compared
to (Mean: 95mg/dL, range: 15–240mg/dL) in group 2 (P=0.003).

3- Difference in IgG level: Immunoglobulin levels< 2 SD from the
mean were found in 2 (4%) subjects in group 1 compared to 5 (10%)
patients in group 2. (Mean: 850mg/dL, range: 400–1700mg/dL) in

Table 1
Characteristics of study subjects.

Characteristic Group 1
Control
group
(n= 50)

Group 2
Recurrent
tonsillitis
(n= 50)

P value

Age
19–30 years 20 22 0.734
31–40 years 22 18
41+ years 8 10

Sex
Male 30 25 0.899
Female 20 25

Duration of cigarette smoking
(years)

14 (5–20) 15 (5–25) 0.453

Comorbidities (number of patients)
Hypertension 10 12 0.442

Tobacco pack-years, mean 40 (7–120) 36 (8–115) 0.624
Alcohol consumption (number of

patients)
Mild 2 3 0.432
Moderate 1 1
None 47 46
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group 1 compared to (Mean: 570mg/dL, range: 350–1700mg/dL)
in group 2 (P < 0.0001).

4- Difference in IgG subclass level:
A- No subjects had isolated IgG1 deficiency in group 1 compared to

2 (4%) patient in group 2, (Mean: 800mg/dL, range:
400–1200mg/dL) in group 1 compared to (Mean: 350mg/dL,
range: 250–1250mg/dL) in group 2 (P=0.034).

B- No subjects had isolated IgG2 deficiency in group 1 compared to
2 (4%) patients in group 2, (Mean: 400mg/dL, range:
120–640mg/dL) in group 1 compared to (Mean: 370mg/dL,
range: 100–650mg/dL) in group 2 (P=0.395).

C- One (2%) subject had isolated IgG3 deficiency in group 1 com-
pared to 2 (4%) patients in group 2, (Mean: 70mg/dL, range:
10–120mg/dL) in group 1 compared to (Mean: 40mg/dL, range:
10–130mg/dL) in group 2 (P < 0.0001).

D- One (2%) subject had isolated IgG4 deficiency in group 1 com-
pared to 2 (4%) patients in group 2, (Mean: 70mg/dL, range:
40–160mg/dL) in group 1 compared to (Mean: 60mg/dL, range:
20–140mg/dL) in group 2 (P=0.105).

E- No subjects had deficiency of all IgG isotypes in group 1 com-
pared to 3 (6%) patients in group 2.

F- Three (6%) patients in group 2 had deficiency of IgA, IgM and
IgG; and thus qualified for the diagnosis of common variable
immunodefiency (CVID). No subjects had CVID in group 1.

5- Difference in incidence of recurrent infection attacks in group 2
(Table 3): Patients with immunodeficiency had significantly higher
incidence of acute tonsillitis and rhinosinusitis attacks compared to
patients with normal immunity during study duration. However;
there was no significant difference regarding incidence of pneu-
monia, otitis media and skin infection attacks.

6- Difference in incidence of infection attacks according to type of
immunoglobulin deficiency in group 2 (Table 4): Patients with CVID
had higher incidence of infections and patients with Ig A deficiency
had lower incidence of infections compared to other patients with

immunodeficiency.

4. Discussion

Acute tonsillitis has a real effect on patients and healthcare systems
because it is considered one of the most common otolaryngological
disorders. Increase the tonsil volume may compromise upper airways
patency, whereas associated active inflammation may lead to local and
systemic reactions [16].> 11 million patients with acute tonsillitis
annually seek medical services with a high antibiotic prescription rate
ranging between 47% and 73% [2–4]. Antibiotic resistance increased
healthcare costs by 61% for each patient encounter [17].

Tonsillectomy is an option for treatment recurrent tonsillitis in some
cases, while antibiotic therapy is considered the standard treatment.
Tonsillectomy complications in adults are not uncommon, reaching up
to 20% mostly related to postoperative pain, dehydration, and hemor-
rhage. These complications have additional healthcare expenses of
thousands of dollars per patient [18]. Many health professionals re-
commend natural remedies for management of recurrent tonsillitis
[19]. Homeopathy reported as a supportive therapy for recurrent ton-
sillitis by 59%, phytotherapy by 28% and vitamins/nutritional sup-
plementation by 37% by a survey respondents [20]. Some homeopathic
medicinal products or Chinese herbal preparations may reduce symp-
toms of acute tonsillitis or pharyngitis [21,22]. In a randomized con-
trolled double-blind trial in children with recurrent tonsillitis; homeo-
pathic treatment significantly reduced the number of tonsillitis attacks
[23].

Immunoglobulin G represents approximately 75% of serum anti-
bodies in humans and it is considered as the most common type of
antibody found in blood circulation. It controls tissues infection
through several mechanisms [24]. Immunoglobulin A plays a crucial
role in the immune function of mucous membranes [25–27]. IgM is the
largest antibody and it is the first antibody to appear in the response to
initial exposure to an antigen. IgM can bind complement component C1
and activate the classical pathway leading to opsonization of antigens
and cytolysis [24].

The underlying mechanism of humoral deficiencies may be due to
abnormal T and B cell communication, resulting in a dysfunction in T
helper cells, B cell heavy chain switching, or antigen presentation [28].
Primary immunodeficiencies (PID) are divided according to the part of
the immune system that they affect, there are many different pheno-
types from relatively common conditions to extremely rare [29]. Cer-
tain phenotypes are completely asymptomatic and others fatal. There
are 8 categories of PID [29],> 50% of PID are due to humoral im-
munity abnormalities [28]. In United States, as many as 500,000 per-
sons have one of the>80 PID [30] with about 50,000 cases diagnosed
each year [28]. PID appears to affect males and females equally; these
patients have increased susceptibility to infection with the possible
exception of asymptomatic IgA deficiency. With the rapid use of anti-
biotics, it is rare today to see osteomyelitis, meningitis or consolidated

Table 2
Difference in immunoglobulins levels in 2 groups.

Immunoglobulins level
Mean ± SD

Group 1
Control group
(n= 50)

Group 2
Recurrent tonsillitis
(n= 50

P value

Ig A 250 ± 125.2 mg/dL 190 ± 45.3mg/dL 0.002⁎

Ig M 120 ± 45.4 mg/dL 95 ± 30.4 mg/dL 0.003⁎

Ig G 850 ± 300.6 570 ± 230.2 <0.0001⁎

Ig G1 800 ± 324.5 350 ± 121.2 <0.0001⁎

Ig G2 400 ± 215.1 370 ± 125.2 0.395
Ig G3 70 ± 30.3 40 ± 23.4 <0.0001⁎

Ig G4 70 ± 36.4 60 ± 24.1 0.105

Data presented as mean ± standard deviation.
⁎ P < 0.05 (Student's t-test for paired samples): represents significant difference.

Table 3
Difference in different clinical presentations in patients with immune dys-
function vs. subjects with normal immunity during 3 years duration in group 2.

Clinical presentation
(mean ± SD)

Subjects with
immune dysfunction
(n= 13)

Subjects with
normal immunity
(n=37)

P value

Recurrent tonsillitis 20 ± 9.1 10 ± 3.4 < 0.0001⁎

Recurrent sinusitis 7 ± 3.2 3 ± 1.2 < 0.0001⁎

Recurrent pneumonia 1 ± 0.1 1 ± 0.2 0.950
Recurrent otitis media 3 ± 0.3 2 ± 0.8 0.768
Recurrent skin

infection
3 ± 0.4 2 ± 0.7 0821

Data presented as mean ± standard deviation.
⁎ P < 0.05 (Student's t-test for paired samples): represents significant dif-

ference.
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pneumonia as the presenting feature [31]. The most common offending
organisms generally are encapsulated bacteria, such as Hemophilus
influenzae and Streptococcus pneumoniae. Indeed, a common presenting
symptom in adults may be chronic fatigue with little infections [32].
Selective antibody deficiency can be considered as a diagnosis in pa-
tients with normal Ig levels who are older than 2 years of age and
present with recurrent upper and/or lower respiratory tract infections
[33].

This study was conducted to assess if there is subtle humoral im-
munodeficiency in adult patients with recurrent tonsillitis presented to
our institution. We found significant selective immunoglobulin defi-
ciency of most of tested immunoglobulins in patients with recurrent
tonsillitis compared to normal subjects. Three (6%) patients in the
study group had low level of IgG, IgM and IgA, and thus qualified for
the diagnosis of CVID. These patients had higher incidence of acute
tonsillitis and rhinosinusitis attacks compared to other patients with
humoral immunodefiency. In United States, CVID is the most frequently
diagnosed PID [31]. The term CVID encompasses a heterogeneous
group of disorders that cause hypogammaglobulinemia [34]. Onset can
occur after two years of age, but the average age of onset is the middle
to late 20s [35]. Patients with CVID have a poor response to vaccines
(decreased IgG antibody response) and an increased risk of developing
auto-immune disorders and malignancy [35].

Study group had significant lower mean of IgA compared to control
group, these patients had a lower incidence of tonsillitis and rhinosi-
nusitis attacks compared to other patients with humoral im-
munodefiency. Of the PID disorders, selective IgA deficiency may have
the highest incidence (one case per 300 to 700 persons, according to
estimates based on blood donation analyses), but the disorder is often
asymptomatic and undiagnosed [36]. Patients with symptoms often
have sinusitis and respiratory tract infections, along with gastro-
intestinal involvement. All patients with IgA deficiency are at increased
risk for allergies and autoimmune diseases. In contrast to patients with
CVID, patients with IgA deficiency have a normal IgG response to
vaccinations [36].

Also, study group had significant lower mean of IgM compared to
control group. The importance of low serum IgM is controversial; pa-
tients with IgM deficiency may present with a wide spectrum of clinical
manifestations, from asymptomatic to life-threatening infections, in-
cluding recurrent infections. Yel et al. [37] conducted a retrospective
chart review to assess clinical and immunologic features of 15 symp-
tomatic adult (6 male and 9 female patients) IgM-deficient patients. On
their initial evaluation, 80% presented with increased susceptibility to
infections, 33% had atopic manifestations such as asthma and allergic
rhinitis, 20% had both infections and atopy and 20% had autoimmune
manifestations. Patients in our study group had significant lower IgG
levels with significant lower levels of IG1 and IG3. The significance of
lower IgG subclasses has been controversial; the current recommenda-
tions are that low levels of IgG subclasses are not considered clinically
significant unless they are associated with poor specific antibody re-
sponse [38].

Studies conducted to assess humoral immunity in patients with
tonsillitis are sparse. These studies evaluated the changes in humoral
immunity in pediatric patients with chronic adenotonsillitis and the
effect of adenotonsillectomy on humoral immunity as measured by

serum immunoglobulin levels. Observations of these studies showed
significantly higher serum IgG, A and M levels in patients with chronic
adenotonsillitis, pre-operatively, as compared to age- and sex-matched
controls with significant decrease of these levels postoperatively com-
pared to the respective pre-operative values [11]. Our study is the first
study (up to our knowledge) to assess humoral immunity in adult pa-
tients with recurrent acute tonsillitis compared to age- and sex-matched
controls. In this study, 3 (6%) normal subjects had specific antibody
deficiency. There are no generally accepted estimates for the incidence
of specific antibody deficiency in the general population, up to 20% of
subjects with IgG subclass deficiency and 90% of IgA deficient patients
are asymptomatic [32].

The concept of immunodeficiency as a risk factor for upper re-
spiratory tract infection especially refractory CRS has gained attention
in recent years although the true incidence is still unknown. CRS may
be the initial presentation of an immunocompromised state in adults
[39] and should be considered in cases of patients with refractory CRS
who fail appropriate medical therapy [40,41]. Approximately 25% of
patients presenting to a tertiary immunology clinic with IgG im-
munodeficiency presented with CRS as the primary finding [42,43].
According to the Modell Foundation and the American Red Cross, two
or more serious sinus infections within 1 year are one of ten warning
signs of PID [44]. Alqudah et al. [13] reported different hormonal
dysfunction patterns in their patients with refractory CRS and they used
these findings to change their standard practice where these patients
are routinely screened for quantitative immunoglobulins, in their study
[13]; some patients with normal or slightly decreased immunoglobulin
levels were unable to mount a specific antibody response to un-
conjugated polysaccharide antigens, which are T-independent type 2
antigens. The major characteristics of antibody response against T-in-
dependent type 2 antigens are the delayed maturation of response, the
restricted immunoglobulin isotype, and the lack of establishment of
memory [45,46], they concluded that it is conceivable that a patient
may have a normal antibody response to T-dependent antigens and
normal immunoglobulin levels and still be unable to mount an anti-
polysaccharide antibody response illustrating the importance of not
relying on the static measurement of serum immunoglobulin but de-
pending instead on the dynamic assessment of functional antibody re-
sponses. The consensus recommendation is that a normal response in
adults is a fourfold increase in antibody titers to 70% of the serotypes
tested and a normal response in children is a fourfold increase in an-
tibody titers to 50% of tested unconjugated polysaccharide antigens
[38]. Pneumococcal vaccine is the only unconjugated polysaccharide
vaccine that is readily available for which antibody titer determinations
are commercially available; unfortunately this vaccine is not easily
available in our area, so it was hard to use it in our study.

The National Institute of Child Health and Human Development
recently initiated an educational program to raise awareness of primary
immunodeficiencies. As a part of this program, the Jeffrey Modell
Foundation developed a list of warning signs for primary im-
munodeficiency [30,47]. These warning signs are listed in Table 5.
Recurrent tonsillo-pharyngitis is not one of these signs; we think this
sign should be added to this warning list based on this study results.

It is very difficult to do reliable comparative clinical studies due to a
range of modifying factors. The main limitations of this study were that

Table 4
Difference in different clinical presentations according to type of immunoglobulin deficiency during 3 years duration in group 2.

Type of immunoglobulin deficiency Tonsillitis (mean ± SD) Sinusitis (mean ± SD) Pneumonia (mean ± SD) Otitis media (mean ± SD) Skin infection (mean ± SD)

Selective Ig A deficiency 9 ± 3.1 3 ± 0.2 0 0 0
Selective Ig M deficiency 12 ± 5.8 5 ± 2.8 0 0 1 ± 0.1
Selective Ig G deficiency 10 ± 4.1 5 ± 2.7 1 ± 0.1 2 ± 0.3 2 ± 0.2
CVID 22 ± 9.4 7 ± 2.2 1 ± 0.2 1 ± 0.2 3 ± 0.1

Data presented as mean ± standard deviation. CVID: common variable immunodeficiency.
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we didn't make a detailed immunologic workup including immuniza-
tion with protein and polysaccharide-based vaccines to exclude a
functional humoral defect. However; the main strengths of this study
that it is a prospective study with a control group and there was a
difference in the clinical characteristics of those with and without im-
munoglobulins deficiency with a possible clinical usefulness. In reality,
such diagnosis may change the whole therapeutic approach. It is im-
perative to identify patients with antibody abnormalities because their
clinical management would be different from those with normal im-
mune function. We think it is cost-effective to do a complete im-
munological work up for adults patients with recurrent tonsillitis
compared to possible cost and complications of tonsillectomy. Surgical
management shouldn't be the gold standard for patients with suspected
immunodeficiency because tonsillectomy doesn't seem to resolve the
predisposition of these patients to infection and probably they will
continue to battle other types of infectious process. Patients diagnosed
with immunoglobulins deficiency should be considered for long-term
antibiotic prophylaxis and/or immunoglobulin replacement therapy
[13]. Based on this study results; we suggest consideration for further
immunological workup for adult patients with recurrent tonsillitis
starting with serum immunological levels assessment as a part of the
whole workup.

5. Conclusion

Adult patients with recurrent tonsillitis have a high incidence of
humoral antibody deficiency compared to age and sex-matched con-
trols. These data may suggest an algorithm be adopted for im-
munological evaluation of such patients for better management.
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Table 5
Warning signs of a primary immunodeficiency in adults. Presence of ≥2 of the
following warning signs is diagnostic.

1 > 2 ear infections in one year
2 > 2 sinus infections in one year in the absence of allergies
3 1 pneumonia per year for more than one year
4 Chronic diarrhea with weight loss
5 Repeat viral infections (colds, herpes, warts, condyloma)
6 Recurrent need for intravenous antibiotics to clear infections
7 Recurrent, deep abscesses of the skin or internal organs (ex.: liver, lungs)
8 Persistent thrush or fungal infection on skin or elsewhere
9 Infection with normally harmless tuberculosis-like bacteria
10 Family history of a primary immunodeficiency

Adapted from http://immunodeficiency.ca/primary-immunodeficiency/10-
warning-signs.
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