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Editorial

Uncommon (unusual) allergies

Allergies are becoming more common with around 25-30 percent of the world’s population
experiencing one or other form of allergy during their lifetime. The majority of people are diagnosed
with a common allergy such as asthma, allergic rhinitis or atopic dermatitis. However, there are those
who live with rarer and less known allergies where little is understood about what causes them and
how to treat them.
Regardless of the type of allergy, any form of allergy is inconvenient at best and life threatening at
worst. Fortunately, the more common allergies have significant degree of awareness among the public,
with the majority of allergens relatively avoidable in day today life. Moreover, the more common the
allergy is, the more medical research and treatment that is available. Theoretically, a person could
develop allergy to anything the immune system mistakes for a threat, from water to bodily fluids,
anything under the sun and even to the sun rays.
Many allergies are extremely rare but, unfortunately, incredibly debilitating and distressing to the
affected persons and their families and care givers. These issues need to be addressed properly. While
dealing with such conditions one should be properly evaluated to assess the condition as well as to
differentiate it from allergy mimickers ie non IG E mediated reactions that is often misdiagnosed as
allergy.
Rare allergies:

Seminal fluid allergy

A case peculiar to women, human seminal plasma hypersensitivity (SPH) causes an itchy
rash and a burning sensation a few minutes after contact with  semen. Allergic reactions during sex
are not very common, but they do happen and an underreported problem. Some people may not
recognize their symptoms as an allergic reaction as it  can be similar to the physical changes that
happen during sex, including increase in  heartbeat, sweating, swelling, and flushed or tingly skin.
Others  might not seek medical care as they feel uncomfortable bringing it up with the physician. The
prevalence of hypersensitivity reactions related to sexual behaviours is not known; however, they
heavily impact on the quality of life and of sex life of affected patients and their partners.
These symptoms can worsen over time and severe reactions can cause hives, breathing difficulty and
anaphylaxis, which can even lead to death.1 Proteins in the seminal fluid, not the sperm, are the culprit
in most of these reactions. The food protein or traces of medications used contained in the semen may
be responsible for evoking the allergic response in some cases. One can be allergic to one person’s
semen, but not another’s. Similarly, reaction may develop to semen of regular partner which had never
caused issues in the past.

A thorough history, skin prick and/or serologic tests may help in making the diagnosis. The
absence of symptoms after sex using condoms aids in confirming the diagnosis. Seminal plasma
hypersensitivity is managed by the use of barrier contraception or intravaginal graded desensitiza-
tion.2 De-sensitization approach is the option for those who want  to get pregnant.3 There are also
ways to wash sperm during fertility procedures to remove the allergens.

It is rare, but not impossible, to have an allergic reaction to latex or fragrances. Many symp-
toms that look and feel like allergy can occur during or after sex. Sexually induced sneezing is one
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such condition which occurs due to the stimulation of sensory  nerves and congestion of blood
vessels in the nasal passages secondary to  the strong emotions  and nothing to do with allergy.4 This
possibility of vasomotor rhinitis sometimes referred to as honeymoon rhinitis should be considered
while addressing a case of suspected seminal allergy.
Solar urticaria

This is a rare allergic phenomenon to sunlight that causes hives on areas of skin exposed to
the sun.The itchy, reddish spots usually appear within minutes of sun exposure and may last for
minutes to hours. The exact cause of solar urticaria is largely unknown but it seems to occur when
sunlight activates the release of histamine or other mediators in the skin. Solar urticaria usually
develops in the third decade of life. They are usually acute, but the condition may flare up from time
to time or may become chronic in nature. Patients with this problem are more specifically allergic to
the ultra violet rays. Photosensitivity occurs when the body incites an immune reaction to sun expo-
sure, resulting in rashes, hives, lesions, and blistering on the skin.
While the diagnosis is normally easy and simple, its management is difficult. Those suffer from solar
urticaria are benefited from staying out of the sun, wearing dark clothing, and taking antihistamines
during the symptomatic period.5,6 Spontaneous resolution is common with this condition and esti-
mated to be between 15 to 25 percent.7

Aquagenic urticaria

Water is indispensable for our daily lives and generally free from causing any untoward
reactions, yet for some unfortunate individuals, it could be a source of great discomfort. Medically
known as aquagenic urticaria, it is a form of  physical urticaria that occurs with  exposure to water,
including sweat and tears. The condition was first described in 1964 by Shelley and Rawnsley.8

Persons may develop painful hives and rashes when their skin is exposed to water. Rarely may it
become so severe that the patient will develop symptoms simply from sweating or crying.  It is usually
restricted to skin contact – most patients can still drink water without any consequences. The condi-
tion is more commonly seen among women during puberty or later. Though most cases are sporadic,
familial cases are also reported.9, 10

Cholinergic urticaria

Cholinergic urticaria is a physical type of urticaria caused by an increase in core body tem-
perature after exercise, intake of spicy foods, or when subjected to stress.11 It often appears as small
pinpoint urticarial eruptions with severe itching localized to the trunk and limbs and usually fade
away on its own within a few hours. However it is not always benign ,exercise induced anaphylaxis
are also reported in the literature.12 Type I hypersensitivity against a component of sweat is observed
in many  patients with cholinergic urticaria.13
Deodorant allergy

Deodorants and antiperspirants are generally safe, but can cause allergic reactions. Com-
pounds contained in these products have the potential to cause irritant and allergic reactions in
many, making it important to be aware of the ingredients most likely to blame for these adverse
reactions. Fragrance, propylene glycol (PG), essential oils and biological additives, parabens, vitamin
E, and lanolin are found to be the most commonly used potential allergens in deodorants and antiper-
spirants.14 While it is important to keep these compounds in mind when assessing a patient, it is
often difficult to determine exactly which ingredient is the culprit and cosmetic allergy is a frustrating
problem.
Nickel allergy

This is a rare type of contact dermatitis manifested as allergic rash on  hands often after
handling coins or jewellery in which nickel is a constituent.  Nickel is a silvery metal that is mixed
with other metals to form alloys and one of the metals from which coins are made. It’s found in coins,
jewellery, zippers, the frames of eyeglasses, and many other products, and if sensitive can develop a
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rash wherever nickel comes in contact with the skin. The best treatment is to avoid the substance. Use
of antihistamines after exposure and application of topical steroid cream when a rash develops also
found to be useful.15

Cold urticaria
This condition, believed to be allergic in nature occur in cold climates and  low temperatures.

Susceptible individuals may develop hives when their skin is exposed to cold temperatures for a
period of time. The reactions ranges from mild to severe, commonly affects young adults. The underly-
ing pathophysiology is largely unknown but is likely to involve immunoglobulin E (IgE) mediated
mast cell activation.16It is often self limiting with remissions in around 50 percent of cases within 5-6
years .17 Like most allergies, it can be treated with antihistamines and avoiding triggering conditions.
Role of hormones

The immune system may react to the body’s own hormonal changes occasionally. Many
women experience allergic symptoms that coincide with their menstrual cycles, leading to asthmatic
episodes and dermatitis. Though the exact etiopathogenesis of these changes are yet to be elucidated,
studies indicate that  antibodies that form specifically against the hormones oestrogen and progester-
one may be responsible for these kinds of symptoms.18

Vibrations

Some individuals may  develop hives in response to exposure to vibrations against the skin,
which elicits an immune response. Anything which cause vibratory movement such as running or a
rough car ride can act as a trigger. Researchers speculate that there is a genetic component behind this
rare condition.19

? Electrosensitivity

Electro sensitivity is a controversial topic of interest and people who claim to suffer from  this
‘condition’ say they are sensitive to electrical fields generated by products such as cell phones, micro-
waves, computers, and power lines and present with symptoms such as headache, ringing in the ears,
fatigue etc. Some even report symptoms when entering Wi-Fi zones. However, most studies done to
ascertain the existence of electro sensitivity fail to establish it with certainty.20

The diverse nature and the strange behaviours of allergy is fascinating and intriguing   for an acade-
mician or researcher but not obviously for the sufferers. Some of these reactions are not truly allergic in
nature , they are  only allergy mimickers and it is not always possible to establish distinct demarcation
between  these conditions.

Most of these allergic reactions go unnoticed because of the rarity and lack of medical advice
sought from the side of patients due to the embarrassing nature of many of these conditions. When
encountered, proper reporting of these cases are important to enhance the awareness among the
medical community and thereby to impart the benefit to the hapless sufferers. Though unusual for the
physician it is usual for the affected  persons .

In this context the case report by Venugopal Panicker and team ‘Post Ejaculation Sickness – a
rare form of allergy’ which is published in this issue of Pulmon  is a commendable work. Though
seminal fluid allergy to the partner is well described cases of autologous seminal plasma allergies are
extremely rare and reported very few in literature. This is probably the very first case reported from
India. It is hoped this will definitely serve as a stimulus to recapture  the history taking and observa-
tion skills of clinicians ,  a vital tool which is slowly disappearing  from our armamentarium in the
modern times.

Fortunately, most these uncommon, unusual conditions are amenable to treatment and ap-
propriate preventive strategies help the patients to lead a normal life. Awareness on the existence of
such conditions is the first step towards achieving this goal.

Uncommon (unusual) allergies - Shajahan P Sulaiman
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Abstract

Sleep medicine, even though a young specialty is rapidly advancing due to better understanding and recent technologi-

cal developments. In recent years, there has been a significant expansion in the development and use of multi-modal

sensors and technologies to monitor physical activity, sleep, and circadian rhythms. By taking up the technical ad-

vances and adopting them in the diagnosis, management, and follow-up of patients, this speciality is forging ahead

into the future. This article attempts to look into some of the newer innovations in sleep medicine.

Introduction

Sleep Medicine is one of the most rapidly devel-
oping specialties in medicine. This is partly due to the fact
that it is a technology-driven speciality. Again, giant strides
in the understanding of sleep physiology and pathophysi-
ology along with rapid developments in diagnostics, thera-
peutics, and management have also contributed signifi-
cantly. The COVID- 19 pandemic has also played a sig-
nificant role in fast-tracking various developments, espe-
cially telemedicine.

In recent times, there is improved identification of
a number of cases of Sleep-disordered Breathing (SDB).
This has helped to improve the focus on this field of respi-
ratory sleep medicine. The severity of SDB is assessed by
the apnea-hypopnea index (AHI) which is the sum of the
number of apnea and hypopneas per hour of sleep: an
AHI of 5/h to 15/h represents a mild SDB, whereas an
AHI of 15/h to 30/ h represents a moderate SDB; a severe
SDB is diagnosed by an AHI of greater than 30/h1. The
most common form of SDB is called obstructive sleep ap-
nea (OSA):  where the upper airways collapse during sleep
and cause obstruction to breathing during sleep. In this
article, newer innovations in the diagnosis, treatment, and
follow-up therapy of SDB will be discussed along with
future expectations in this area.
Diagnosis

The gold standard for diagnosis of SDB is gener-
ally considered to be a laboratory polysomnogram (PSG)
or a Type I study (Fig 1). The study includes 6 channels to
measure electroencephalography (EEG) for brain activity,
left and right electrooculography (EOG) to measure eye
movements, and chin electromyography (EMG) to assess

muscle tone. A couple of channels are added on the mas-
toid bone for the EEG and EOG assessments. Measured
together, the EEG, EOG, and EMG assess different sleep
stages and identify wakefulness measured in 30-second
epochs across the night and sleep-arousals. A nasal can-
nula and thermistor measure respiratory flow. A thoracic
and an abdominal belt assess the respiratory movements
and a pulse oximeter is used to monitor the oxygen satu-
ration. All of these help in the assessment of the severity of
sleep apnea and also assist in categorizing apneas into
obstructive, mixed, or central. Electrocardiography (ECG),
leg EMG (for periodic leg movement assessment), body
position, and synchronized video and audio are included
in addition. In Type 2 studies, all the parameters in Type 1
study except video recording are done at home.A type 3
sleep study is also called polygraphy, portable monitor-
ing, or cardiorespiratory study.  In a type 3 study,all chan-
nels in the PSG except sleep measurement (EEG, EOG,
and chin EMG)are done. Breathing, oxygen saturation,
pulse, and body position are monitored in this study. A
type 4 sleep study has limited channels assessing up to 3
parameters2.

Actigraphy used in wearables helps in measur-
ing changes in motion to predict sleep versus wake.

Actigraphy devices (mainly wrist-worn devices)
rely on an accelerometer to measure patterns of activity
(motion). They differentiate between sleep and wake by
the assumption that movement implies wake and lack of

Special article

Sanjeev Kumar M

The Future in Sleep Medicine



Pulmon Vol 24, Issue 1,  Jan – Apr 2022 11

movement sleep. A wide range of wearable smartwatches
and activity bands have been developed to estimate sleep.
Overall, wearables show high sensitivity (above 90%) in
detecting sleep but lower specificity in detecting wake,
which is reflected in a general overestimation of PSG total
sleep time (TST) and underestimation of wake after sleep
onset (WASO), a conclusion that is seen with the majority
of actigraphy literature3.Smartphones offer different sen-
sors like gyroscopes, microphones, and accelerometers,
which can be used to assess sleep stages and patterns.
Other apps try to detect breathing disorders during sleep
using sensors integrated in the smartphone. They use mi-
crophones or acceleration sensorsor an active sonar sys-
tem in the smartphone that emits sound signals of modu-
lated frequencies and monitors their reflections. This can
help to identify the movements of the thorax and abdo-
men during respiration and apnea episodes can be iden-
tified. In addition to that, sensors can be linked with an
app on the smartphone—measuring strips or activity mats
that are placed under the mattress or bed frame or
contactless radar measuring devices placed at the bed-
side that measure body movements during sleep and thus
can infer thepresence of sleep apnea.

Bed and mattress sensors can monitor various
parameters like respiration or  heart rate while being placed
under the bed. One recent model is the commercially avail-
able home sleep monitoring device, Beddit Sleep Monitor,
a thin strip sensor that can be placed under the mattress.
The Beddit Sleep Monitor4 can detect body, respiratory,

and heart movement parameters via a Bluetooth connec-
tion to a smartphone application to calculate sleep or wake
parameters (Fig 2). Cardio ballistic sensors in these de-
vices measure body recoil in response to contraction of
the left ventricle into the aortic arch. The recording is called
a Ballistocardiogragh(BCG). These devices also measure
respiratory activity, body movement, and relative posi-
tioning5.

Fig 2. Beddit Sleep Monitor(www.beddit.com)
EEG is one of the most important components of a

polysomnogram. Wireless EEG monitoring devices have
been developed. Recordings of EEG with miniature sen-
sors, like the in-ear EEG sensors have been developed.
The Dreem headband was comparable with EEG record-
ings in a PSG and was able to perform automatic sleep
stage classification.

Radar, microwave, and radiofrequency technolo-
gies are used often in the automobile industry for distance
estimation. Recently, these technologies have been used
in sleep estimation because of their ability to monitor mini-
mal body movements with precision and thus assess the
heartbeat, respiration, and body movement. Examples of
devices based on the WiFi signal technique are the Sleepiz
One (Sleepiz, Zurich, Switzerland) and the S+ (ResMed,
Sydney, Australia). The Sleepiz One device is placed on
the bedside table or a stand beside the user’s bed and points
at the user’s thorax from a distance of approximately 50
cm.  Advanced algorithms then allow accurate estimation
of breathing and pulse rates, detection of specific breath-
ing patterns such as apnea events, and extraction of fur-
ther sleep-related features such as sleep-wake detection.
The S+ also performs on a somewhat similar principle5.
Treatment

Treatment of Obstructive Sleep Apnea is mainly
by Positive Airway Pressure(PAP). Unfortunately, com-

The Future in Sleep Medicine - Sanjeev Kumar M
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pliance with PAP is suboptimal in most instances. There
has been rapid progress in the various technologies used
to deliver PAP aiming at improving compliance. Another
area of vast improvement has been the interface or mask
used in the delivery. Nasal pillows, Nasal cradle masks
which allow the patient to sleep on their sides, hybrid
masks which use nasal pillows or a nasal cradle com-
bined with a portion of the mask covering the mouth, and
recently 3D printed masks which can be personalized have
all contributed to improving patient comfort and compli-
ance.

There are a lot of new developments in the area of
PAP technology also, mainly by reducing the size of the
blower and decreasing the noise associated with the de-
vice. MicroCPAP developed by Airing is a tubeless, wire-
less miniature device that claims to overcome most of the
disadvantages of conventional PAP machines (Fig 3). But
these claims are yet to be ascertained by clinical studies.

Fig 3. Airing Micro CPAP  (http://www.fundairing.com/)
INAP developed by Somnics is another device that

utilizes oral negative pressure technology to treat obstruc-
tive sleep apnea patients(Fig 4). The negative pressure
pulls the tongue forward and thus helps to maintain the
airway. In one study, The AHI was reduced from 32 to 7.8
in a subset of patients with moderate to severe OSA. It is
portable and works on a battery. It is less claustrophobic
than the CPAP and was mainly useful in patients with
tongue-based issues. In complex sleep apneas, it can be
used along with CPAP which may help to reduce the pres-
sures in the CPAP and thus make it more tolerable6.
eXciteOSA is an FDA-authorized daytime therapy for mild
obstructive sleep apnea and snoring(Fig 5). It is a stimula-
tor device that delivers neuromuscular stimulation to the
tongue and helps to improve the tone of the tongue. It is

used for 20 minutes once a day, for a period of 6 weeks,
and once a week thereafter7.

Hypoglossal nerve Stimulation

This is the Upper Airway Nerve
Stimulation(UANS) therapy for OSA (Fig 6). This is a small
device (Inspire UAS system) that is implanted beneath the
clavicle, a tunneled breathing sensing lead placed between
the external and intercostal muscles, and a tunneled lead
attached to the branch of the hypoglossal nerve, stimulat-
ing itand thus producing tongue protrusion. The hypo-
glossal nerve is stimulated pulling the tongue forward,
and the stimulation is synchronized with inspiration be-
cause of the other lead in the intercostal area. The remote
helps to switch on and off the device and also to control
the amplitude of stimulation to adapt to the patient’s com-
fort. This is mainly useful for tongue-based issues and in
patients with moderate to severe OSA who are having in-
consistent benefits from CPAP. The ADHERE trial showed
that out of 1,017 patients enrolled from October 2016

Fig 4. INAP (https://www.somnics.com/inap)

Fig 5. Excite OSA (https://exciteosa.com/)
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through February 2019, 640 patients had completed their
6-month follow-up and 382 had completed the 12-month
follow-up. After 12 months, the median AHI was reduced
from 32.8 to 9.5; P<.0001. Epworth Sleepiness Scale simi-
larly improved from 11.0 to 7.0 P<.00018,9.

Pharmacotherapy

Many drugs have been tried in the treatment of
OSA.  Acetazolamide, medroxyprogesterone, fluoxetine,
and protriptyline have been used to treat obstructive sleep
apnea (OSA); however, these medications are not recom-
mended. Modafinil is approved by the US Food and Drug
Administration (FDA) for use in patients who have re-
sidual daytime sleepiness despite optimal use of CPAP.
Recently, a combination of 80 mg atomoxetine plus 5 mg
oxybutynin (ato–oxy) has been shown to reduce the AHI
and improve genioglossus responsiveness. This is based
on the recent findings that two key contributors: sleep-
related withdrawal of endogenous noradrenergic drive is
a major cause of genioglossus hypotonia, particularly
during non-REM (NREM) sleep, and active muscarinic
inhibition mediates pharyngeal hypotonia, particularly
during REM. So, a selective norepinephrine reuptake in-
hibitor (atomoxetine used for the treatment of Attention
Deficit Hyperactivity Syndrome) administered in combi-
nation with an antimuscarinic drug (oxybutynin used in
the treatment of overactive bladder) lowered AHI by 63%,
from 28.5 events/h to 7.5 events/h (P,0.001) in 20 patients.
Genioglossus responsiveness increased approximately
threefold, from 2.2 %/cm H2O on placebo to 6.3 %/cm
H2O on ato–oxy (P,0.001). Neither atomoxetine nor

oxybutynin reduced the AHI when administered sepa-
rately11.

Another study from Taiwan showed that long-
term atomoxetineoxybutynin combination use may be ben-
eficial for the prevention of obstructive sleep apnea12.
Dronabinol, a cannabinoid, was found to dose-depen-
dently reduce AHI by 10.7 ± 4.4 (p = .02) and 12.9 ± 4.3 (p
= .003) events/hour at doses of 2.5 and 10 mg/day, re
spectively13.

Big Data

In the age of digital medicine, multiple heteroge-
neous data sets are becoming available including elec-
tronic medical/health records (EMR), medical adminis-
trative data, health insurance claims, and registries.  In-
formation can also be obtained from social media and by

Fig 6. Inspire Upper Airway Stimulation system(https://www.nejm.org/doi/full/10.1056/nejmoa1308659)
The Nyxoah Genio system10 is another Upeer Airway Stimulation device placed in the neck and acts by bilateral
stimulation of the hypoglossal nerves.(Fig 7)

Fig 7. Nyxoah Genio System (www.genio.nyxoah.com/
en/for-professionals/)
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the collection of real-life data regarding daily activities
from smartphonesand connected wearable devices. Sleep
apnoea can particularly benefit with regards to Big Data
because the primary treatment is positive airway pressure
(PAP). PAP devices, used every night over long periods by
millions of patients across the world, generate an enor-
mous amount of data. The data from thousands of
polysomnography conducted all over the world add to
this Big Data. Big data applied in sleep medicine can fa-
cilitate to improve screening, diagnosis, and management
of sleep disorders; improve the recognition of differences
in symptomatology and susceptibility to sleep apnea, and
lead to improved management and outcomes. Analysis of
large-volume data holds the promise for improving the
application of precision medicine to sleep, including im-
proving the identification of patient subgroups that may
specifically benefit from alternative therapies14, 15.
Telemedicine

Telemedicine has applications in all stages of the
diagnosis, treatment, and follow-up of patients with sleep-
disordered breathing. Diagnostic telemedicine applications
include teletriaging, telemonitored polysomnography
(telesupervision, teletransmission), telecommunication of
test results, and treatment options. Tele-Mask Fitting and
Teleteaching (Obstructive Sleep Apnea and Continuous
Positive Airway Pressure), Tele Continuous Positive Air-
way Pressure Titration, Telemonitoring of Continuous
Positive Airway Pressure Compliance and adherence and
problem-Solving, Telemanagement of comorbidities have
gained widespread acceptance and are the norm in many
parts of the world because of the COVID 19 pandemic.
Being a technology-driven speciality, all aspects of sleep
medicine can be effectively managed remotely. Many of
the present-day PAP devices offer built-in cellular tech-
nology by which the treating physician can have real-time
access to the patient’s data and can even make minor
modifications in the settings.
Summary

In summary, sleep medicine is making rapid
strides, thanks to developments in technology and artifi-
cial intelligence. Every facet, including diagnosis, treat-
ment, monitoring, and follow up has gained a lot from the
recent advancements and has made things easier for the
patient, physician, and other personnel involved. The fu-
ture also holds a lot of promise given the speed at which
this young branch of medicine is growing. A balance has
to be struck between the use of technology and the role of
the treating physician. The physician should take steps to

be updated with the various technological advances which
have the potential in the management of sleep disorders.

References

1. Diagnosis and Management of Obstructive Sleep

Apnea A Review Daniel J. Gottlieb, MD, MPH,;

Naresh M. Punjabi, MD, PhDJAMA. 2020;323(14)

:1389-1400.doi:10.1001/ jama.2020.3514

2. The Future of Sleep Measurements A Review and

Perspective  Erna Sif Arnardottir, PhD, Anna Sigridur

Islind, PhD, María Óskarsdóttir, PhD  Sleep Med Clin

16 (2021) 447–464 https://doi.org/10.1016/

j.jsmc.2021.05.004

3. Evan D Chinoy, Joseph A Cuellar, Kirbie E Huwa,

Jason T Jameson, Catherine H Watson, Sara C

Bessman, Dale A Hirsch, Adam D Cooper, Sean P A

Drummond, Rachel R Markwald, Performance of

seven consumer sleep-tracking devices compared

with polysomnography, Sleep, Volume 44, Issue 5,

May 2021, zsaa291, https://doi.org/10.1093/sleep/

zsaa291

4. New Paths in Respiratory Sleep Medicine-Consumer

Devices, e-Health, and Digital Health Measurements

Thomas Penzel, PhD, Sarah Dietz-Terjung, MSc,

Holger Woehrle, MD, Christoph Schöbel, MD, PhD

Sleep Med Clin 16 (2021) 619–634

5. Sleep Parameter Assessment Accuracy of a Consumer

Home Sleep Monitoring Ballistocardiograph Beddit

Sleep Tracker: A Validation Study Jarno Tuominen,

Karoliina Peltola, Tarja Saaresranta, Katja Valli J Clin

Sleep Med. 2019 Mar 15; 15(3): 483–487. Published

online 2019 Mar 15. doi: 10.5664/jcsm.7682 PMCID:

PMC6411173

6. C.Y. Cheng et al., “Evaluation of efficacy and safety

of intraoral negative air pressure device in adults

with obstructive sleep apnea in Taiwan”, Sleep Medi

cine, In Press, 2021, https://www.sciencedirect.com/

science/article/pii/S138994572100110

7. Kotecha, B., Wong, P.Y., Zhang, H. et al. A novel

intraoral neuromuscular stimulation device for treat

ing sleep-disordered breathing. Sleep Breath 25, 2083–

2090 (2021). https://doi.org/10.1007/s11325-021-

02355-7

8. Results of the ADHERE upper airway stimulation

registry and predictors of therapy efficacy Erica

Thaler MD, Richard Schwab MD, Joachim Maurer MD,

Ryan Soose MD, Christopher Larsen MD, Suzanne

Stevens MD, Damien Stevens MD, Maurits Boon MD,

The Future in Sleep Medicine - Sanjeev Kumar M



Pulmon Vol 24, Issue 1,  Jan – Apr 2022 15

Colin Huntley MD, Karl Doghramji MD, Tina Waters

MD, Alan Kominsky MD, Armin Steffen MD, Eric

Kezirian MD, Benedikt Hofauer MD, Ulrich Sommer

MD, Kirk Withrow MD, Kingman Strohl MD,

Clemens Heiser MDLaryngoscope, 130:1333–1338,

2020.   https://doi.org/10.1002/lary.28286

9. Upper-Airway Stimulation for Obstructive Sleep

Apnea Patrick J. Strollo, Jr., M.D., Ryan J. Soose, M.D.,

Joachim T. Maurer, M.D., Nico de Vries, M.D., Jason

Cornelius, M.D., Oleg Froymovich, M.D., Ronald

D. Hanson, M.D., Tapan A. Padhya, M.D., David L.

Steward, M.D., M. Boyd Gillespie, M.D., B. Tucker

Woodson, M.D., Paul H. Van de Heyning, M.D., Ph.D.,

Mark G. Goetting, M.D., Olivier M. Vanderveken,

M.D., Ph.D., Neil Feldman, M.D., Lennart Knaack,

M.D., and Kingman P. Strohl, M.D., for the STAR Trial

Group. N Engl J Med 2014;370:139-49. DOI: 10.1056/

NEJMoa1308659

10. Implantation of the nyxoah bilateral hypoglossal

nerve stimulator for obstructive sleep apnea Rich

ard Lewis, Boris Pételle, Matthew C. Campbell,

Stuart MacKay, Carsten Palme, Guillaume Raux, J.

Ulrich Sommer, Joachim T. Maurer  Laryngoscope

Investig Otolaryngol. 2019 Dec; 4(6): 703–707. Pub

lished online 2019 Nov 22. doi: 10.1002/lio2.312

PMCID: PMC6929572

11. The Combination of Atomoxetine and Oxybutynin

Greatly Reduces Obstructive Sleep Apnea Severity-

A Randomized, Placebo-controlled, Double-Blind

Crossover Trial Luigi Taranto-Montemurro,

Ludovico Messineo, Scott A. Sands, Ali Azarbarzin,

Melania Marques, Bradley A. Edward, Danny J.

Eckert, David P. White, and Andrew Wellman. Am J

Respir Crit Care Med Vol 199, Iss 10, pp 1267–1276,

May 15, 2019

12. Longterm atomoxetineoxybutynin combination use

may be beneficial for the prevention of obstructive

sleep apnea TienYu Chen, ChiHsiang Chung,

HsinAn Chang, YuChen Kao, ShanYueh Chang, Terry

B. J. Kuo, Cheryl C. H. Yan, WuChien Chien &

NianSheng Tzeng https://doi.org/10.1038/s41598-

021-91988-5

13. Proof of Concept Trial of Dronabinol in Obstructive

Sleep Apnea. Bharati Prasad, Miodrag G.

Radulovacki, and David W. CarleyFront Psychiatry.

2013; 4: 1. https://dx.doi.org/

10.3389%2Ffpsyt.2013.00001

14. SleepOMICS: How Big Data Can Revolutionize Sleep

Science Nicola Luigi Bragazzi , Ottavia Guglielmi

and Sergio Garbarino Int. J. Environ. Res. Public

Health 2019, 16, 291; doi:10.3390/ijerph16020291

15. The Role of Big Data in the Management of Sleep-

Disordered Breathing Rohit Budhiraja, MDRobert

Thomas, MD, MMScMatthew Kim, MDSusan Redline,

MD, MPH https://doi.org/10.1016/

j.jsmc.2016.01.009

16. Telemedicine in Sleep-Disordered

Breathing.Expanding the Horizons Johan

Verbraecken, MD, PhD. Sleep Med Clin 16 (2021) 417–

445 https://doi.org/10.1016/j.jsmc.2021.05.009

The Future in Sleep Medicine - Sanjeev Kumar M



Pulmon Vol 24, Issue 1,  Jan – Apr 2022 16

1. Asst.Surgeon,Health Services,Kerala.

2.Asst.Professor,Community Medicine,SGMC &RF,

Thiruvananthapuram.

3.Prof.ofPulmonology,SGMC&RF,Thiruvananthapuram.

Abstract

Introduction:  The burden of illness from chronic allergic disorders like rhinitis(RH), asthma, and RH coexisting
with asthma is usually due to recurrent exacerbations. The quality of life of such patients can be improved if we can
control such exacerbations.
Objective:To assess the outcome of trigger avoidance and drug adherence among chronic respiratory allergy patients
who have undergone skin antigen testing followed by counselling.
Materials  &  Methodology:
Study design:  Observational descriptive study.
Study subjects: Chronic Respiratory Allergy patients.
Sample size and sampling strategy: 102 consecutive cases of chronic respiratory allergy subjects who have under-
gone skin antigen testing and counselling.
Inclusion and exclusion: Patients of both sexes who have undergone skin antigen testing between the age group 18
to 55 years. Those who have not given consent and those with critical illness were excluded.
Outcome measure:  Reduction in exacerbation and emergency room visits three months after the intervention.
Intervention: Respiratory allergen skin testing followed by counselling on trigger avoidance and drug adherence.
Data Collection: Patients were interviewed using a structured questionnaire before and   3 months after antigen
testing followed by counseling.
Results: Data from 102 cases were analyzed. The male to female ratio was 1: 1.2 with a mean age of 31years with an
SD of 7 years. The most common allergen identified was indoor dust allergens. with house dust, 69.6% followed by
house dust mite(HDM) 59.8 %. Dual drug (preventer and reliever) inhaler therapy and administration of Leukotriene
antagonists were the main drugs adhered to and 67.6 % of participants used more than 1 drug for the control of their
exacerbations.The mean exacerbation rate before intervention was 4.12 and after was 1.07(p<0.01). The mean ER
visit before was 0.76 and after the intervention was found to be nil ( p <0.01).
Conclusion: Identification of triggers by skin antigen testing and counselling related to prophylactic drug adminis-
tration has resulted in  better preventive and medication behavior. This has led to a reduction in exacerbations and
ER visits on short-term assessment. Reduced exacerbation and ER visits may have a positive impact on the quality of
life of chronic respiratory allergy patients.
Key Words:Aeroallergen positivity, Exacerbation, Coexistent rhinitis, and Asthma

Introduction

Allergy is a disorder of the immune system and the trigger
of an allergic reaction is called an allergen. The burden of
allergic diseases in India is on an uprising trend in terms
of prevalence as well as severity 1. Allergic disorders com-
prise asthma, allergic rhinitis, anaphylaxis, drug, food
insect allergy, eczema, urticaria, and angioedema. In our
country 20% to 30 % of the population suffers from aller-
gic disorders during their lifetime 2. The burden of illness
in allergic disorders is mainly due to its chronicity and its
predisposition for recurrent exacerbations 3. In chronic

respiratory allergic disorders, indoor allergens can be a
major trigger and the first intervention to prevent exacer-
bation is avoidance of  triggers.  Specific  airborne  aller-
gens  control  is  recommended  as  a  part  of  a  holistic
approach to reducing the severity of symptoms in allergic
individuals 4.
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Poor allergy or asthma control can  result  from behaviors
such  as  smoking  and  non-adherence  to  prophylactic  or
preventive therapy5.  Fear of potential adverse effects and
not taking prophylactic medications when symptoms are
mild  are  barriers  to  adherence.  Under-treatment may
also  be  related  to  patients’  failure  in understanding the
increase in severity of symptoms and delay in timely medi-
cation. Poor awareness of triggers factors and their avoid-
ance is another factor. Adherence to medications in chronic
diseases like asthma is a worldwide problem. The esti-
mated adherence to asthma medications may vary between
30 to 70%.  Gamble  J et al  in  2009  reported  that  more
than  35% of patients use  less  than  half  of  the prescribed
medications6. In practice, even patients prescribed oral
steroids are non-adherent up to 45% of the time. Williams
et al in 2007 reported that non-adherence to inhaled corti-
costeroids (ICS) is likely responsible for 24% of asthma
exacerbations & poor outcomes7. Cutler R L et al estimated
that the cost of respiratory disease non-adherence is
$35,000/patient/year8.

The rationales for our study are 1.  Identification
and avoidance of trigger factors leading to exacerbation is
an important preventive measure.  2.  Information regard-
ing common allergens related to the precipitation of respi-
ratory allergic diseases is few in South India. 3. Identifica-
tion of precipitating allergen is  essential  for  avoiding
exposure  as  well  as  instituting antigen-specific Immu-
notherapy treatment for allergic disorders.

Operational Definition: 1. Asthma: Disease characterized
by recurrent attacks of breathlessness and wheezing with
spirometry evidence of reversibility. 2. Allergic
Rhinitis(AR): Disease characterized by one or more symp-
toms including sneezing, itching, nasal congestion, and
rhinorrhea. 3.Coexistent AR and Asthma: Disease char-
acterized symptoms of both allergic rhinitis and asthma.
Objectives
Primary  Objective:  To  find  out  the  impact  of  allergen
avoidance  and  medication adherence among patients
who have undergone skin antigen testing followed by
counselling compared to before that. Secondary objectives
are 1.To find out the common precipitating factors in
Asthma  and  Rhinitis  patients.   2.  To  identify  the
common  aero  allergens  in  our  place compared to other
parts of our country in AR, Asthma, Coexistent AR, and
Asthma patients using Intradermal Antigen evaluation.
Materials and Methods
We have conducted an observational cohort study to find

 out answers to the above questions. The study was imple-
mented at Sree Gokulam Medical College & Research Foun-
dation (SGMC&RF),  a  tertiary  care center.  We have
sampled 102 subjects  from  patients suffering from aller-
gic rhinitis, asthma, as well as coexistent AR and asthma
presenting at Respiratory Medicine OPD in 2 years meet-
ing our inclusion and exclusion criteria. The study was
conducted from January 2016 to  December  2018  after
obtaining  Institutional  Ethics  Committee  Clearance.
Patients  with respiratory  allergy  undergone  skin  anti-
gen  testing  were  informed  about  the  study  and  after
that consent was obtained from the participants. Partici-
pants were then counselled. They were interviewed after
three months to find out their disease status. Information
regarding their allergen identification and avoidance be-
havior was assessed. Information related to their medica-
tion adherence was noted. These data were compared to
that prior testing and counseling data. Baseline investi-
gations of the study and aeroallergen evaluation by skin
antigen testing were done.

Data was collected by interviewing the subjects
face to face using a semi-structured questionnaire, before
and three months after the intervention. Data were coded,
entered, and analyzed using CDC EpiInfo version  7  soft-
ware  version  7.2.2.6.  Percentages  and  proportions  were
calculated  for categorical variables. The Chi-square test
was used to test the association between variables, p-value
< 0.05 is considered significant.

Interventions done were 1.   Skin antigen testing
followed by counselling on positive behaviors for sup-
porting  asthma  care.  2.Timely  Medication behavior.  3.
Trigger  identification behavior 4. Preventive behavior.
5.Avoidance behavior. Major trigger factors documented
are pollen, house dust, dust mites, fungal spores, animal
dander or insects – air  borne, viral infection, common
cold – respiratory infections, exercise or increased physi-
cal activity, change in climate, air pollution, foods and
beverages, gastroesophageal reflux disease (GERD).
aeroallergens  that trigger/ precipitates  asthma  attacks,
are reclassified  into  5  main  groups: 1.Insects, 2.Dust, 3.
Dander & Feather, 4.Pollen, 5.Fungus and their subgroups
were assessed. Outcome Measures assessed are 1.  Type
of aeroallergen sensitivity detected2.  Common asthma
triggers identified, 3. Prophylactic drugs used 4. No of
emergency room visits and exacerbations.
Results

The study included 102 adult patients of both sexes be-
tween the age of 16 to 45 years who attended the allergy
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and asthma clinic of SGMC &RF, out of the 102 subjects,
males were 41% and females were 59%, minimum age of
the participants was 18 yrs, and maximum age was 45 yrs
with a mean age of 31.11yrs with a Standard deviation of
7.6 (Table1). The majority of the participants were having
Graduate or postgraduate education (45%). 51% of the
participants belonged to the Upper middle class.  Coexist-
ent AR and Asthma accounted for 51% of the participants
followed by Asthma 38% and Allergic Rhinitis 11%
(Table3). Among the participants, 14.7% had a history of
urticaria and 12.7% had a history of food allergy. 31.4% of
the participants had clinical features suggestive of GERD.
Family history of asthma and maternal history of allergy
was reported by 49% of the subjects (Table 4). History of
maternal allergy was a risk factor for nocturnal exacerba-
tion of 3 or more episodes with an Odds Ratio of 6.6 and
95% CI (2.252 - 19.344). Asthma history of siblings was a
risk factor for nocturnal exacerbation of 3 or more epi-
sodes with an odds ratio of 4.2 & 95% CI (1.5 - 12.5) (Table
7). History of addictions in the form of alcoholism was
reported in 24.5% and smoking in 13.9 % of the partici-
pants. The major precipitating factor was found to be ex-
posure to Dust in 81.6% followed by the change in

climatic conditions at 71.2%. Antigen Positivity was maxi
mum for house dust (69.6%) followed by HDM (59.8 %)
(Table 6). Positivity for more than one antigen was reported
in 66.7% of the participants. Major allergens with sub-
group identified Dust: House Dust 78, Grain (Rice 72 and
Wheat70)71, Grocery Dust 70, and Ration shop Dust 70.
House dust mite 85. Insects:Cockroach 40 (Male and fe-
male), Housefly 10. Pollen:   Cocosnucifera   19,   Carica
Papaya   18,   Areca catechu   12,   Amaranthus   spinosus10,
Azadirectainica 10,Cenchrus ciliaris 9,  Cassia Siamea 9
Animal/ Birds: Dander of   Dog 20, Chicken feather 20
Fungus: Aspergillus   ( Niger11, Flavus10, Fumigatus 18),
Candida 8 (Table 6). Preventer inhaler therapy and ad-
ministration of Leukotriene antagonists were major stays
in disease control. Before counseling drug administration
was not as per prescription but after intervention therapy
was regular.67.6  %  of participants  used  more  than  1
drug for the  control  of their  exacerbations. The exacerba-
tion rate before and after the intervention was found to be
significant by paired t-test with a p <0.01. Number of ca-
sualty visits before and after the intervention was also
found to be significant by paired t-test with a p <0.1(Table
8).

Outcome   of   Aeroallergen   evaluation   by   skin   antigen   testing   followed   by counselling on preventive behavior in Chronic

Respiratory Allergy in a tertiary care setting: An observational cohort study - Sarun Ghosh

Table 6: Showing main antigen positivity among the study population

Antigen positivity N %

Dust Antigen 69.6

HDM 59,8

Animals/

Birds Antigen 39.2

Pollen 15.7

Fungal Antigen 8.8

Positivity to more

than one antigens 68

Table 2: Showing the various allergy among the study population

Diagnosis Allergic      Asthma     Coexistent                      TOTAL (102)

 Rhinitis                         RH and Asthma

N% 10.8                  38.2        51                            100

Table 1: Showing the age distributionamong the study population

Age Group 16-30 31 - 40 41 -45   TOTAL(102)

N % 46.1 40.1 13.8 100
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(*Regular treatment is defined as at least 3 continuous

follow up advised by the doctor and taking medications

as directed)
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Discussion

We have  evaluated  the  impact  of  trigger  identification
by  patient  interrogation  followed  by aeroallergen evalu-
ation assessment by antigen skin  tests. Patients were
counselled about preventive strategies and were evalu-
ated three months after testing and counseling to find out
the outcomes related to disease control which were com-
pared with 3 months before the intervention.

In our counseling package, we have included the
following elements: pre-testing clinical evaluation fol-
lowed  exploratory  interview  to identify  perceived  aller-
gen  exposure,  as  well  as  any  allergen  avoidance strat-
egy.  Details of prior month’s hospital consultation as well
as current medication use. Similar data is collected after
three months of post-test evaluation for comparison.  Our
results show that there is better drug compliance and trig-
ger avoidance behavior among the study population lead
ing to better asthma control resulting in a lesser exacerba-
tion rate and ER visits.Bradly, EC et al reported that avoid-
ance of asthma  triggers  may  reduce  exacerbation  rates
and  improve  asthma-related  QoL  in  patients  with
severe  or difficult-to-treat asthma9.  Clarisse Gautier et al
in 2017 and Brozek JL in 2010 reported that both aller

genic and nonallergenic triggers and their interactions
influence the natural history of asthma10-11. They suggested
that clinicians should list them for each individual pa-
tient and to provide avoidance counseling. In their ARIA
update in Allergy, Custovic A et al report the effectiveness
of measures to change the indoor environment in the treat-
ment of allergic rhinitis and asthma12. Robert et alin out-
lined recommendations for specific environmental aller-
gen avoidance measures for house -dust mites, cock-
roaches, animal dander, and fungi13. They also suggested
that specific measures that  reduce  indoor  allergen  expo-
sure and  when  vigorously  applied  may  reduce  the  risk
of sensitization and symptoms of allergic respiratory dis-
ease. Official recommendations regarding asthma trigger
identification and management vary widely between coun-
tries. The US guidelines for the management of asthma
exacerbations encourage “trigger identification and avoid-
ance instructions” as reported by Camargo CA et al in in
200914.The American Academy of Allergy and Clinical
Immunology recommends avoiding any trigger but does
not mention how to do that15. The British Thoracic Soci-
ety also recommends the identification of triggers and
emphasizes the role of passive smoking as reported by
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British Guidelines on the Management of Asthma in
Adults in 201616.

In regard to allergen avoidance, there are large
discrepancies in the recommendations from National So-
cieties. The American College of Chest Physicians recom-
mends decreasing exposure to passive smoking, humid-
ity and moulds, pests, and noxious gas17. Strategies to im-
prove outcome includes a written asthma management
plan and a Personalised Asthma Control Plan(PACP).
Bertolotti G et al assessed the clinical impact of asthma
education in terms of hospitalization / ED visits, quality
of life, improvement in lung function, and adherence to
medication18. Boudin  A et alreported  that asthma  educa-
tion  to be more effective  in  mild  to moderate asthma19

whereas in severe asthma, even adequate education and
optimal therapy may not control   the   disease. The   latest
GINA   document   2021   update   contains   information
on   the implementation of personalized asthma manage-
ment20.

In our study, the major triggers identified by his-
tory and skin antigen testing were Dust antigen 69.6%,
Insect 29.8%, Pollen 26%,Fungal 18.8%,Animal/Bird
17.2%.Common offending agents reported by Prasad
et.al were Insects (21.8%), followed by Dust (11.9%),
Pollens (7.8%), Dander (3.1%), and Fungi (1.3%). In a
previous study done at the same center found insects
(17.5%), dusts  (15.4%),  dander  (13.8%),  pollens  (10.9%),
and fungi  (10.3%)  were  the  common  offending aller-
gens. The prevalence of various antigens reported by
them is different from our study,which may be due to
the  fact  that  we  took  we  took  larger  sample  with
history  of  allergy21.  In  another  study fron India
ThangamSudha  V  et.al,  found  cockroach  allergens  as
one  of  the  triggering  factors  for  the development of
atopic asthma22. In our study we also found insect anti-
gen positivity  in almost 59.8% of the high-risk popula-
tion.

In a study by Sharma etal prevalence of Fungal
antigen was documented  as  8.3%23, much lower than
our data(18.8%).  Further , Fusariumsolani were identi-
fied in 20% by Verma J, Gangaletal24 which was much
higher than what we found(5%).This may be because
most of our study participants were from the upper-
middle class and Lower middle class who have kept
their home environment properly maintained.

Pollen allergy test evaluation done  by   Kumar  et
al  in  Delhi  reported  that  12.6%  of  the  atopic population
were sensitive to Amaranthusspinosus and 8.5% to

Populusdeltoides. Another 7.5% were positive  to
Dodonaeaviscosa  and  Bauhinia  vareigata25.Singh  AB
et.al  documented that 28.8%  of  the patients were found
to be sensitized  to the pollen allergens of
Solanumsisymbriifolium, 21.1% to Crotalaria juncea, and
nearly 18% each to Ricinuscommunis and Ipomoea
fistulosa26.Study by Saha etal, Out of 70 patients tested for
skin reactivity against these 4 pollen extracts, Betel nut
(Areca catechu) exhibited the maximum percentage
(48.5%) of positive cutaneous responses followed by co-
conut  (Cocosnucifera;  45.7%), In Date  palm  (Phoenix
sylvestris;  42.85%),  and  Palmyra  palm
(Borassusflabellifer; 38.5%)27.Our pollen  allergy  data
shows  Cocos  nucifera 18%, Carica  Papaya 19%   ,Areca
catechu   10%,   Amaranthus   spinosus12%,
Azadirectaindica   8%,Cenchrus   ciliaris 10%,Cassia
Siamea  15%,  Cassia  accidentalis  18%,  Casuarinasps
11%,Eucalyptus  tereticornis 9%,Heteropogon
Contortus11%. The difference in pollen allergy may due
to the difference in local vegetation, flora & fauna. Mehta
Dagar, AbinavKishan,et.al found  that  Feather  /  animal
dander  allergen  positivity  was minimal28,it was 39.2%
in the present study and the difference was probably due
to the participants association  with  pet  animals/birds.
Arbrat et.al in 2016 reported that among 143 patients86
(60) had positive skin tests.  Dermatophagoides
pteronyssinus 81 (17.8%) was the most common allergen
detected by them. Partheniumhysterophorus (congress
grass) 11 (7.7%) was the most common pollen detected.
The distribution of dust antigen in their study was dust
70 (15.4%), grain dust rice 29 (28%), and wheat dust 15
(10.5%)29. Our study data indicates a higher prevalence of
dust allergens than their report. The difference may be
because our study population is comprised of  more chronic
cases than their subjects. A study by Sinha et.al also re-
ported biomass fuel use, dust exposure, and family his-
tory of allergy as significant risk factors for Allergic rhini-
tis which was similar to our study findings30 (Table 5 &7).
Study by Nitin, Joseph et.al31. found seasonal changes and
dust exposure and food substances as the main precipi-
tating factors which were similar to the present study
(Table 5).  Vandana Kumari et.al. reported that exacerba-
tions were significantly associated with family and ma-
ternal history of asthma32, we could also observe the same
(Table7).
Conclusion:.

The present study focused on identifying specific
trigger factors for each individual and taught them how
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to avoid such exposures. We also taught them the need
for prophylactic medicine adherence. Our intervention
has resulted in a better exacerbation rate and reduced
hospital visits. Common triggers were indoor dust aller-
gens and insect antigens. Dual drug (preventer and re-
liever) inhaler therapy and administration of
Leukotriene antagonists were the main drugs adhered
to and 67.6 % of participants used more than 1 drug for
the control of their exacerbations.The study highlights
the need for prophylactic medication combined with
environmental controls for a better outcome in respira-
tory allergy.Specific airborne allergens control is recom-
mended as a part of a holistic approach to reducing the
severity of symptoms in allergic individuals.
Limitations

The study has evaluated only the short-term ben-
efits of avoidance behavior.  In a chronic disease like
allergy, long-term outcome assessment is also important.
We have to include the additional benefit of immuno-
therapy after appropriate follow-up.  Evaluation of ge-
netic factors and biomarkers were also not included.
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Annexure 1

IMPORTANCE OF ASTHMA TRIGGER IDENTIFICA-
TION AND THE BENEFITS OF AVOIDANCE IN YOUR
ASTHMA CONTROL.
Asthma is a chronic disease of your lung. It is manifested
by inflammation of air tubes, constriction of the air pas-
sages leading to breathing difficulty. Asthma attacks, or
worsening of your asthma symptoms, can occur after ex-
posure to factors known as triggers. But you should re-
member that not all patients with asthma have the same
triggers. Finding out which factors trigger your asthma
attack and taking steps to avoid exposure to such triggers
are important steps for optimal control of your asthma.
Many triggers, both allergenic and nonallergenic, and their
interactions influence the severity of your asthma. The
doctor’s task is to list them for each individual patient
and to provide avoidance counselling. Based on your dis-
ease condition and exposure status a Personalized Asthma
Action Plan (PAAP) that are best suited to allow your
needs is discussed and prepared for implementation.
However, you should realise that avoiding triggers is not

a guarantee of success and a multifaceted program need
to be implemented with the help of your doctor and your
family.
If answer to any of the above exposure related to disease
its avoidance is explained using pamphlets, charts and
slides in Malayalam. Specific actions required for avoid-
ing and reducing exposure to antigens confirmed on  skin
testing. This was done during the second following test-
ing and also on the third session.
Once asthma triggers have been identified, you have the
following options:
- Avoid the trigger entirely
- Limit exposure to the trigger if it cannot be completely
avoided
- If exposure to the trigger can be predicted, take adequate
measures
after consulting your doctor.
- Immunotherapy (allergy shots) if willing.
Summary of tips to counseling
Explain relevant medications, delivery devices, dosages
and likely ADR
Outline the scenario for use of a reliever vs preventer
Need for carrying rescue medication and when to use it
PEFR monitoring and its utility
Demonstrate correct way to use inhalers and type medi-
cines of medications in it.
Stress the importance of identified agents that may trigger
an attack and how avoid or minimise exposure.
Again review relevant triggers and its control -air pollu-
tion, dust, mold, pollen, tobacco smoke, pet dander, exer-
cise, temperature changes, food additives and preserva-
tives, sulphites, aspirin or ibuprofen, GERD, sinus infec-
tions, flu, a cold, anxiety, strong emotions, perfumes, and
spray on deodorants.
Ask if he understood the triggers relevant to him and its
control.
Emphasize the need for adhering to written PAAP.
Smokers to quit and avoid exposure to passive smoking.
Annexure II

*DEPARTMENTAL PROTOCOL FOR SKIN ANTIGEN
TESTING
 The test involves injection of a small amount of the sus-
pected allergen under the surface of the skin. For evalua-
tion we have used 40 of the commonly found aeroallergens
in our setting. After about 20 minutes the area is exam-
ined for a reaction at the injection site. A typical reaction
has an in-duration more than double the saline control.
Procedure:
Arrange all the needed and check the order
Explain the procedure to the patient, the purpose, site for
injection, and how he/she has to cooperate.
Wash hands and don disposable gloves
Prepare medication from vial.
Position the patient and select the inner aspect of the arm/
forearm
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Cleanse the site with an alcohol swab in a circular motion
moving outward. Allow skin to dry. Keep cotton in the
clean tray for reuse when taking out the needle.
Remove the needle cap by pulling it straight off.
Use the non -dominant hand to spread skin taut over the
injection site.
Place the needle almost flat against the patient’s skin. In-
sert 1/8- inch bevel up so that needle can be seen through
 the skin.
Use normal saline as control
Slowly inject the drug(0.01ml-0.1ml), watching for a in-
duration to develop(appearance of bleb/wheal indicates
that the needle is in intradermal tissue). If not present,
withdraw the needle slightly and inject the medication.
Withdraw the needle quickly at the same angle as it was
inserted
Do not scratch the area.
Discard syringe and needle into the appropriate recep-
tacle
Remove glove and wash hands.
Record the medication administration-the medication
administered, amount, dose, site, and patients response

QUESTIONNAIRE FOR MOTIVATIONAL INTERVIEW TO ASSES DOMESTIC AND OUTDOOR EXPOSRE IN
RELATION TO DISEASE EXACERBATION

Specific triggers/allergens Source Exposure and
disease status

Dust mites Dust mites are microscopic
organisms that are present in most Y/N
households. The highest concentrations
of mites are in the bed room mattresses.
They can be found in other bedding,
upholstered furniture, carpets, curtains,
and house dust

House dust Common allergen. Exposure during cleaning
and sweeping Y/N

Grain dust Handling food grains like rice and wheat grain
for cooking Y/N

Grocery dust Handling grocery items in kitchen Y/N
Mould spores Aspergillus fumigatus and Niger can be found

in damp environments and may trigger symptoms
of asthma Y/N

Animal danders Animal dander is made up of the dead skin cells
or scales that are shed by animals. Asthma can
be triggered by proteins from the “dander,” saliva,
and urine of pets, such as cats and dogs . Y/N

Cockroaches Cockroaches can shed or excrete particles that
contain allergens that trigger asthma. Cockroaches
thrive in warm environments with easily accessible
food and water. Y/N

Outdoor allergens
Pollens and Mould Seasonal asthma is likely to be triggered by an Y/N

allergy to pollen or mold (often present in decaying
vegetation). Papaya, Arecanut, Coconut and flowering
plant pollens are common

17. Record the date and time of administration of medica-
tion.
18.Check the reaction at 20 mts of administration
19.Explain the antigen reaction to the patient after docu-
mentation of
reaction size compared to the control.
 Test results:
Wheal reaction more than double the Control is consid-
ered as positive
reaction and recorded after 20 mnts.
The redness wheal formation within 15-20 minutes is a
sign of
a positive test reaction. Induration size measured and re-
corded.
The patient is observed for at least 30 minutes for signs of
adverse allergy reactions.
Emergency management:
The following is made available for emergency treatment
of anaphylaxis or generalized reactions.
Epinephrine HCl 1:10 00 for immediate IM
I.V. antihistamine
 5% Dextrose as I/V drip.
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EXPOSURE TO OTHER ASTHMA TRIGGERS
Foods Meat, fish, shrimp and nuts Y/N

Fruits like grapes and pine apple
In addition to indoor allergens, other factors, Y/N
including those unrelated to allergies, may be
identified as asthma triggers.

Respiratory infections Infections that cause airway inflammation can
trigger asthma. This may include colds, influenza
(flu), bronchitis, ear infections, sinus infections,
and pneumonia. An asthma attack that occurs along
with a respiratory infection can be more severe. Y/N

Sulphites — Sulfites are added to foods to prevent spoiling and
discoloration. Foods containing sulfites (potatoes,
shrimp, dried fruit, beer, wine, vinegar) may trigger
asthma in sensitive individuals. Y/N

Irritants  A variety of irritants can trigger asthma. Irritants
can be found inside or outside and include: Y/N

Cigarette smoke and ashes A person with asthma should never smoke. Smoking
should not be allowed in the person’s home, and
second-hand smoke should be avoided whenever
possible. Y/N

Aerosol sprays and perfumes,
Gas stoves, and cooking Exposure can be both indoor and outdoor
odors.
Air pollution, car
exhaust, and gas fumes,
Formaldehyde and volatile Mainly indoor environment
organic compounds. Y/N
Odors from new linoleum
flooring, carpeting, particle
board, wall coverings,
furniture, and recent painting
may worsen asthma
symptoms in some people. Y/N
Chemicals Industrial or occupational exposure to chemicals

is responsible for about 15 percent of cases of asthma. Y/N
Menstrual cycle Between 20 and 40 percent of women with asthma

report that their asthma symptoms worsen just before
or during their menstrual period (called perimenstrual
asthma). Y/N

Physical activity Exercise can trigger asthma in certain people. Y/N
Climate Some triggers can be affected by climate changes like

 cold weather
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Abstract

Background: Laboratory parameters and their association with clinical outcomes in COVID-19 have been an area of
focus of researchworldwide.The role of thrombocytopenia in assessing the disease severity and adverse outcome in
patients with COVID-19 is not clearly established.The study aims to find the association of thrombocytopenia with
the severity and outcome of COVID-19.
Materials and Methods: This is a retrospective study conducted in the Department of Respiratory Medicine at a
tertiary Centre. 120 RT-PCR confirmed COVID-19 patients, 40 from each category,>18 years of age, admitted from
July-September 2020 were included.Mann Whitney Test was used to compare the mean Platelet count between survi-
vors and non-survivors in each category. Statistical significance was set at P< 0.05.
Results: Of  120 COVID-19 patients, 74 were males (61.67%) and the average age in all 3 categories varies from 49.63-
to 54.60. There were 87 survivors (72.5%).A statistically significant association was found between low platelet count
and the disease severity and mortality in patients with COVID-19 (P< 0.001).The sensitivity of low platelet count at
the time of admission in predicting the mortality was 80% in Category C patients with the cut-off value being 1.13 lakh
per microliter.
Conclusion:The degree of thrombocytopenia was more in patients with severe disease and non-survivors than in
survivors of COVID-19. Thus, platelet count may serve as a simple and inexpensive biomarker for disease severity
and risk of mortality in patients with COVID-19.
Keywords: Thrombocytopenia, COVID-19, RT-PCR, Platelet, Biomarker

Introduction

Coronavirus disease 2019 (COVID-19) caused by
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) has become a global pandemic, affecting all age
groups with the majority being adults. Thrombocytope-
nia (defined by platelet count <150,000 per microliter) has
been observed in 36.2% of patients with COVID-19 ac-
cording to the study conducted by Guan, Wei-Jie et al1.
Similar results were reported by Maquet et al. who indi-
cated that out of 253 COVID-19 cases, 24.9% were diag-
nosed with thrombocytopenia2. The role of thrombocytope-
nia in assessing the disease severity and adverse outcome
in patients with COVID-19 is not clearly established.

Low platelet counts have been shown to be associ-
ated with altered coagulation function and an increased
risk of disseminated intravascular coagulation, severe sys-
temic disease, and increased mortality in COVID-19 pa-
tients3. The probable mechanisms of thrombocytopenia in
COVID-19 are explained by the following flowcharts given
below (Figure 1).

1. SARS-CoV-2 may reduce platelet production:

Thrombocytopenia caused by  SARS-CoV-2 infec-
tion is somewhat similar to infection caused by
SARS-CoV. Based on this phenomenon, SARS-
CoV-2 is assumed to inhibit bone marrow hemato-
poiesis through unspecified receptors, further de-
creasing the formation of primary platelets and
resulting in thrombocytopenia.

2. SARS-CoV-2 infection may increase platelet de-
struction and consumption:   COVID-19 may raise
levels of autoantibodies and immune complex
es, leading to specific destruction of platelets by
the immune system5.Inflammation, secondary to
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viral infection results in significant lung tissue
destruction. Microthrombi are formed within the
damaged lung tissues and by the action of pul-
monary endothelial cells which leads to increased
platelet consumption5.

Methodology

This is a retrospective study conducted in the Dept
of Respiratory Medicine, at a tertiary center.120 RT-PCR
confirmed COVID-19 patients >18 years of age, admitted
in our hospital from July-September 2020 were included
in the study; pregnant women and patients with
malignancy,blood dyscrasias, and chronic liver disease
were excluded.

Categories A, B, and C were assigned to mild,
moderate, and severe/critical patients respectively accord-
ing to the COVID-19 Clinical Management Protocol: Ver-
sion 3 (13/06/20) by the Ministry of Health and Family
Welfare, Government of India.
• Cat A - Mild – SpO2>94% on room air
• Cat B - Moderate – SpO2 = 90-94% on room air
• Cat C - Severe – SpO2<90% on room air with ARDS

40 patients from each category of COVID-19 were
taken in the order of their admission to the hospital. Platelet
count at the time of admission was collected. Thrombocytope-
nia was defined by platelet count <1.5 lakhs/cub.mm.

Statistical Analysis: Statistical Package for Social
Sciences [SPSS] for Windows Version 22.0 Released2013.
Armonk, NY: IBM Corp., was used to perform statistical
analyses.

Descriptive Statistics:Descriptive analysis of all
the explanatory and outcome parameters will be done
using frequency and proportions for categorical variables,
whereas in Mean & SD for continuous variables.

Inferential Statistics: Kruskal Wallis Test followed
by Mann Whitney Post hoc test was used to compare the
mean Duration of Symptoms, hospital stay, and Platelet
count between different categories.

Chi-Square Test was used to compare the pres-
ence of comorbidity and Survival among patients between
different categories.Mann Whitney Test was used to com-
pare the mean Platelet count between patients with & with-
out survival in each category.ROC analysis was performed
to determine the cut-off / Trade-off value of Platelet count
for predicting the mortality in different categories of
COVID-19 patients.The level of significance was set
atP<0.05.

Results

A total of one hundred and twenty COVID-19
patients were included in this study, 74 were
males(61.67%) and the rest were females. The mean age in
category A was 50.35, category B was 54.60 and in Cat-
egory C was 49.63 yrs. The youngest patient who got ad-
mitted with covid -19 was 19 and the oldest was 91.(Table 1)

Out of the 40 patients in category A, the mean
duration of onset of symptoms was 3.68 days, in the next
category B was 4.10 days &C category was 4.45 days, the
range varied from the same day of onset to the 15th day of
onset of symptoms. (Figure 2)

Comorbidities were present in 52.5% of  Cat A
and 62.5% of Cat B and Cat C  patients respectively.
Among the comorbidities, hypertension and diabetes mel-
litus were more common.

The total percentage of cases (including all three
categories) having thrombocytopenia at the time of ad-
mission was 36.66%.

The mean platelet count of Cat A was 2.56 +/-
0.98, Cat B was 2.07 +/- 1.01 and Cat C was 1.67 +/- 0.97;
the difference was statistically significant between  Cat A
and Cat C (P<0.001), between Cat B and Cat C (P=0.02)
and between Cat A and Cat B (P=0.02).(Figure 3)

Platelet transfusion was given to 5 patients, of
which 3 belonged to  Cat C and 2  belonged to Cat B. Due
to their low platelet count (i.e., < 20000/cumm), transfu-
sion was given.

The duration of stay in the hospital was signifi-
cantly higher in Cat B when compared to Cat A
(P<0.001).A significant proportion of Cat C patients
(50%)did not survive when compared to Cat B (22.5%)
and Cat A (10%).The difference in survival between all  3
categories was also statistically significant (P<0.001). (Fig-
ure 4)

ROC curve analysis for platelet count between
survivors and non-survivors in each category was done
and cut off values of 2.38, 1.55, and 1.13 were obtained
with a sensitivity of 78.0%, 55.6%, and 80% for Category
A, B, and C  respectively. (Figure 5)

AUC of 0.75 was obtained for Category C (P =
0.007). (Table 2 &3)
Discussion

Thrombocytopenia is a common consequence of
infectious diseases. Viruses (28%) and bacteriae (28%)  are
the leading pathogens that induce thrombocytopenia fol-
lowed by infections by fungi (15%)6. Of the hematological
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Figure 1, A) &B) shows mechanisms of thrombocytopenia in COVID-194

Figure 2, Distribution of Mean duration of symptoms between different categories

Association of thrombocytopenia with severity and outcome of COVID-19 - Carol Hannah Babu



Pulmon Vol 24, Issue 1,  Jan – Apr 2022 29

Figure 4, Distribution of Mean Platelet Count between survivors and non survivors in each category

Figure 3, Distribution of Mean Platelet Countbetween different categories

Figure 5,ROC Curve for Platelet Count Tradeoff between Survivors and Non survivors in each category
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Table 1: Age and gender distribution in each category of COVID-19

Table 2: AUC for Platelet Count in each category of COVID-19

Table 3: Tradeoff of Platelet Count in each category of COVID-19
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abnormalities associated with COVID-19, thrombocytope-
nia is also common. The pathophysiological processes
include direct attack of hematopoietic stem/progenitor
cells and damage to the lungs byautoantibodies and im-
mune complexes by coronavirus.

The majority of the patients admitted with covid-
19 were males, as described by Kartharine et al in their
study population 58.9% were males 2. Representation by
males was around 61.7 % in our study.  The mean dura-
tion of symptoms until hospital admission was 4.07 days
(range between 0 to 15thday). Katharine et al showed that
the median duration of onset of symptoms and hospital
admission duration was around 7 days 2.

Djaharuddin showed thathy pertension, cardio-
vascular disease, and diabetes were the common
comorbidity in patients who succumbed to COVID -19
12.Different studieshave reported varying rates of thromb-
ocytopenia in COVID-19. This could be attributed to the
different number of patientsand the proportion of severe
patients. A meta-analysis of 1779 COVID-19 patients con-
ducted by Lippi, Giuseppe et al. showed
thatthrombocytopenia was associated with a threefold-
enhanced risk ofsevere COVID-19 and a lower platelet
count correlated with mortality7.

Liu, Yanli et al. showed in their study on 383
patients with COVID-19, a significant correlation between
mortality and thrombocytopenia which was threefold in
relation to patients without thrombocytopenia8.

On the other hand,some studies state that COVID-
19-related thrombocytopeniais a delayed event during
infection. Rampotas et al. indicated that thrombocytope-
nia in COVID-19 patients occurs in ICU and threatens the
life of severe COVID-19 cases9. Another study by Comer,
Shane P et al. found that while the number of platelets is
normal at the time of admission, those patients who expe-
rienced thrombocytopenia after ICU admission have lower
survival than those with a normal platelet count10.

In our study, 36.66% of patients had thrombocy-
topenia at the time of admission to the hospital irrespec-
tive of the category; whereas 24.9% of patients were found
to have thrombocytopenia in the study conducted by
Maquet, Julien et al; 40-50% of patients had thrombocy-
topenia at the time of admission as reported by Yang,
Xiaobo et al in their study on 1476 patients11.

The patients with severe disease had significantly
lower platelet counts than those with less severe disease
in our study, which was similar to the study conducted
by Bao, Changqian et al. It was a single centric study, out

of 178 patients, 106 patients were male. They were able to
point out that low platelet in severe cases lead to abnor-
mal coagulation function and increased mortality3.

The duration of hospital stay was more in pa-
tients with moderate disease but did not differ between
mild and severe disease. Cat C patients (those with severe
disease) had high mortality and resultant short hospital
stay.

The sensitivity of low platelet count at the time of
admission in predicting the mortality was 80% in Cat C
COVID-19 patients with the cut-off value being 1.13 lakh
per microliter.AUC of 0.75 was obtained for Category C (P
= 0.007) which indicates that platelet count can be used
as a fair diagnostic test to determine the disease severity
in patients with COVID-19.
Limitations of the study:

First, this was a single-center study with a small
sample size. Second, the data was from a relatively short
period during the first wave of COVID-19. Third, there
was no follow-up was done and hence thrombocytopenia
and mortality after discharge were not considered. More
studies are required to support our conclusions.
Conclusion

The degree of thrombocytopenia was more in pa-
tients with severe disease and in non-survivors than in
survivors of  COVID-19. Thus, platelet count may serve as
a simple and inexpensive biomarker for disease severity
and risk of in-hospital mortality in patients with COVID-19.
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 A 16 year old male was brought to the emergency
room by his father with history of sudden onset of severe
breathlessness since last half an hour.  His symptoms
started without any inciting cause. He was reading qui-
etly, preparing for his exams, at 9 pm in his house on that
day,after his dinner. He then complained of sudden onset
of pain in his right chest and became visibly breathless
within two minutes. He had no other symptoms.

A quick, focused questionnaire did not reveal any
history suggestive of aspiration, risk factors for aspira-
tion, or chest trauma. He had no preceding respiratory or
cardiac symptoms. He had no other major illness in the
past. He had no history of addictions or substance abuse.
No history of any psychiatric illness in the past.
Question 1: What is the MOST LIKELY cause for his sud-
den onset of breathlessness?

A. Dissecting aneurysm of aorta
B. Spontaneous pneumothorax
C. Mitral regurgitation with pulmonary edema
D. Psychogenic dyspnea
E. Aspiration of gastric contents

Answer: B. Most common cause for sudden onset of chest
pain followed by breathlessness in a young male is spon-
taneous pneumothorax. Dissecting aneurysm of aorta can
present with similar symptoms but it is not so common as
compared to spontaneous pneumothorax. Marfan syn-
drome, Ehler - Danlos syndrome and other connective tis-
sue disorders predispose to dissecting aneurysm of aorta.
In the absence of preexisting cardiac symptoms, mitral
regurgitation is a less likely diagnosis. In psychogenic
dyspnea usually preexisting psychological stress is evi-
dent in history. Aspiration of gastric contents is less likely
as he had no predisposing conditions for aspiration.
Physical findings

He was in respiratory distress with a respiratory
rate of 32/ minute, heart rate 128/minute. His blood pres-
sure was 100/70 mmHg. Oxygen saturation on room air
was 76% which improved to 92% with high concentra-
tion non rebreathing mask with flow of 15 L/ minute.

Chest movements were reduced on both sides
with hyper resonant percussion note on both sides.

Breath sounds were diminished in intensity on both sides.
No added sounds. Cardiac examination was normal ex-
cept for tachycardia.
Question 2: What is the MOST LIKELY diagnosis?

A. Bilateral giant bullae
B. Bilateral pneumothorax
C. Acute severe asthma with hyperinflation
D. Psychogenic hyperventilation
E. Foreign body aspiration with obstructive hyper-

inflation
Answer: B. Physical findings are suggestive of pneu-
mothorax. Sudden onset of symptoms and absence of pre-
vious respiratory symptoms excludes giant bulla. He had
no past history of asthma nor any other symptoms or
physical findings suggestive of asthma. Hypoxia, hyper-
inflation and reduced breath sounds do not occur in psy-
chogenic hyperventilation. History does not favor foreign
body aspiration.
Question 3: What is the next investigation?

A. Fluoroscopy
B. Chest ultrasound
C. Chest X ray
D. CT scan thorax
E. MRI of thorax

Answer: C. First investigation of choice in a suspected
pneumothorax is chest X ray. Point of care chest ultra-
sound is useful for detecting pneumothorax in intensive
care units, patients on ventilator, and chest trauma.

Emergency bedside chest x ray was done which
showed bilateral pneumothorax (Figure 1).
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Figure 1: Chest X Ray PA view on admission showing
bilateral pneumothorax
Immediate bilateral intercostal tube drain was inserted
and patient showed improvement. His oxygen saturation
improved to 99% with 5L oxygen afterintercostal tube
drain. Repeat chest x ray showed expansion of both lungs
(Figure2).

Figure 2: Chest X Ray PA view after bilateral intercostal
tube drain showing lung expansion on both sides
Question 4: Which of the following is NOTa risk factor
for pneumothorax?

A. Birt-Hogg-Dubé Syndrome
B. Marfan syndrome
C. Family history of pneumothorax
D. Tall and thin individuals
E. More common in adolescent female

Answer: E. More common in adolescent females.
Family history did not reveal any familial causes

for spontaneous pneumothorax. Detailed physical exami-

nation did not reveal any physical features suggestive of
Marfan syndrome or any other connective tissue disor-
der. His routine blood tests, Echocardiography were nor-
mal. Serological test for human immuno deficiency virus
was non-reactive. Abdominal ultrasound was normal.
High resolution CT scan was done which showed small
bullae in apex of both lungs (Figure 3& 4).

Figure 3: CT scan thorax axial section lung window at the
apex showing bilateral apical bullae with pneumothorax
on right side

Figure 4: CT scan thorax axial section lung window. At
the apex showing bilateral apical bullae with pneumotho-
rax on both sides
Question 5: What is the definitive treatment for this pa-
tient?

A. Video assisted thoracic surgery
B. Open thoracotomy
C. Bilateral chemical pleurodesis
D. No further treatment required
E. Surgical pleurodesis on right side

Answer: A.
Since recurrence of pneumothorax is potentially fatal in
patients who had bilateral pneumothorax, treatment of
the underlying lung disease if any ,followed by surgical
pleurodesis is essential to prevent recurrence. Video as-
sisted thoracic surgery (VATS) is the procedure of choice
in many centers for surgical treatment of pneumothorax.
VATS  has the advantage of small incision, faster recovery
and short hospital stay. He underwent video assisted tho-
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racoscopic plication of bullae with surgical pleurodesis
first on right side, followed by left side after 5 days (Fig-
ures 5,6,7) . He made uneventful recovery.
. Fig.5         Fig .6

Figure 5: CT scan thorax axial section lung window at the
level of mid hemi thorax showing bilateral pneumotho-
rax. Intercostal tubes visualized

Figure 6: CT scan thorax axial section lung window at the
level of lower hemi thorax showing bilateral pneumotho-
rax. Intercostal tubes can be visualized on both sides.

Figure 7: Chest X Ray PA view after surgery on left side.
Intercostal tube and sutures can be visualized on left side

Discussion

When a young patient is brought with sudden
onset of breathlessness with chest pain the differential
diagnoses include pneumothorax, acute severe asthma,
inhalational lung injury, aspiration, dissecting aneurysm
of aorta and pulmonary embolism1, 2. Exacerbation of pre-
existing lung disease or cardiac illness also can be a cause.
Psychogenic hyperventilation is also a cause for acute
onset of dyspnea3. Psychogenic hyperventilation is more
common in females in second and third decade of life with
underlying psychological stress. A focused history should
be elicited in all patients to narrow down the differential
diagnosis.

  Unilateral pneumothorax can be easily diag-
nosed by clinical examination as there will reduction in
chest movements, hyper resonant note on percussion and
reduced or absent breath sounds on the affected side when
compared to the normal side1. Comparison makes the di-
agnosis easy in unilateral pneumothorax. Bilateral pneu-
mothorax, especially when it is small, may be at times
difficult to diagnose by clinical examination as findings
on both sides may be equal. Since bilateral pneumothorax
is not common, unless kept in mind as a differential diag-
nosis, it may be missed.

Chest x ray plays an important role in diagnostic
evaluation of patients with acute onset of breathlessness.
Radiological features of pneumothorax should be care-
fully looked for in all these cases. Radiological features of
pneumothorax include peripheral area of hyper translu-
cency devoid of any bronchovascular markings with a
collapsed lung margin bounded by visceral pleural line4.

Bilateral pneumothorax usually occurs  follow-
ing trauma, mechanical ventilation and in patients with
underlying lung disease5. Most of the primary spontane-
ous pneuomothoraces are unilateral. Out of primary spon-
taneous pneuomothoraces,  only7.8-20% may be bilateral6.

In any patient with primary spontaneous pneu-
mothorax, detailed history and physical examination is
essential. Family history may reveal familial spontane-
ous pneumothorax or inherited connective tissue dis-
eases7. Focused physical examination should be done to
find any underlying connective tissue diseases like
Marfan’s syndrome,Birt-Hogg-Dubé syndrome or Ehlers-
Danlos syndromes. Our patient did not have any family
history or physical features to suspect any underlying
condition associated with increased risk for pneumotho-
rax.
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  In most of the bilateral primary spontaneous
pneomothoraces an inciting cause for sudden increase in
intrathoracic pressure can be elicited8.  These may include
coughing, retching, exertion, blowing, exercise or laugh-
ter. But we could not elicit any inciting cause in our pa-
tient.

Bilateral pneumothorax should be differentiated
from other radiological causes for hyper translucent lung
field. These include bulla, large cyst, large cavity, eventra-
tion or diaphragmatic hernia with bowel gas9, 10. High reso-
lution CT scan of thorax is useful when diagnosis is un-
certain with chest X ray in such cases.  Patients with mul-
tiple bullae can have pneumothorax on one side and bulla
on the other side which may mimic bilateral pneumotho-
rax. Thoracic ultrasound is also useful in detection of
pneumothorax. Point of care thoracic ultrasound can be
useful for detection of small pneumothorax when patient
can’t be shifted for CT scan5.

Bilateral pneumothorax is a medical emergency.
Immediate intercostal tube drain is the treatment of choice.
In critically ill patient’s  immediate insertion of a large
bore needle to drain the air may be life saving11. This can
be followed by intercostal tube drain. Our patient made
uneventful recovery with intercostal tube drain followed
by surgery.

 High resolution CT scan of thorax should be done
in all patients with PSP after the expansion of lung. Our
patient had bilateral small bullae. Hence he was operated
and surgical pleurodesis was done to prevent recurrence.
Since recurrence of pneumothorax is potentially fatal in
patients who had bilateral pneumothorax, treatment of
the underlying lung disease if any, followed by surgical
pleurodesis is essential to prevent recurrence.

Video assisted thoracic surgery is the procedure
of choice in many centers for surgical treatment of pneu-
mothorax11. VATS has the advantage of small incision,
faster recovery and reduces hospital stay. Our patient
underwent plication of bullae with surgical pleurodesis
first on right side, followed by left side after 5 days.  He
made uneventful recovery.
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PG Corner PSG Quiz 2

Arjun P

Fig 1

Questions:

1. Identify the abnormality seen in the PSG tracing
2. What are the PSG criteria for the diagnosis of this

condition?
3. How is this condition treated?

Answers

1. Cheyne Stokes Respiration
2. A respiratory event is scored as Cheyne-Stokes

breathing if both of the following are met1:
(1). There are episodes of at least 3 consecutive
central apneas and/or central hypopneas sepa-
rated by a crescendo and decrescendo change in
breathing amplitude with a cycle length of at least
40 seconds (typically 45 to 90 seconds).
(2). There are 5 or more central apneas and/or
central hypopneas per hour associated with the
crescendo/decrescendo breathing pattern re-
corded over a minimum of 2 hours of monitoring.

3. Optimal medical management of underlying dis-
ease – (most often, cardiac failure), supplemental
oxygen, and PAP device. The selection of a PAP
device depends on the severity of cardiac failure
as measured by Ejection fraction2. If the EF if >
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45%, ASV (adaptive servo-ventilation) may be
used. But if the EF is < 45%, the device of choice is
a Bilevel positive airway pressure device with
timed backup (ST mode)

Discussion

Cheyne-Stokes respiration (CSR) is a type of peri-
odic breathing disorder characterized by cyclical episodes
of apnea and hyperventilation3. Described first in the early
19th century by John Cheyne and William Stokes, this dis-
order has received considerable attention recently due to
its association with heart failure and stroke. It is interest-
ing to note that while OSA can cause heart failure, CSR,
(which is a form of central sleep apnoea), is a result of
heart failure. The presence of CSR in patients with car-
diac failure is a marker of poor prognosis and can even
result in sudden cardiac death.

Cheyne-Stokes respiration is initiated and main
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tained due to changes in the apnea threshold and
the fluctuating  PCO2 levels around this threshold in pa-
tients having heart failure or stroke who have an unstable
central respiratory control. The concept of “loop gain” is
used to explain the pathogenesis of CSR and this is a clas-
sic example of a high loop gain system, which is inher-
ently unstable.

Unlike OSA, where apnoeas and hypopneas oc-
cur maximally during REM sleep, most events occur dur-
ing N1 and N2 sleep in CSR. The clinical features of
Cheyne-Stokes respiration are similar to congestive heart
failure, and classically these include dyspnea, cough, and
fatigue. Lethargy and fatigue are due to increased sympa-
thetic activity, which occurs as a result of disturbed sleep.

The waxing and waning pattern, which is typi-
cal of CSR can be picked up even using a Level 3 home
sleep monitoring system4.

The treatment of CSR includes optimal medical
management and a positive airway pressure (PAP) de-
vice. Nearly a decade back, Adaptive servo-ventilation
(ASV), was proposed as a prospective treatment option
for CSR. The device had an algorithm, which would study
the breathing pattern of the patient and then would give
“anti-cyclic ventilation” ie, whenever the patient had a
hypopnoea or apnoea, the device would automatically
increase the pressure support and when the patient started
hyperventilating, it would automatically reduce the pres-
sure support. It would thus, rapidly normalize the breath-
ing pattern. However, the results of the SERVE-HF study
was a turning point. This study concluded that ASV was
not effective in patients having CSR if the ejection fraction
was less than 45%2. Equally notable was the finding that

both all-cause mortality, as well as cardiovascular mor-
tality, were higher if ASV was used in patients with low
ejection fraction. Hence ASV as of now is used in CSR
only if the EF is greater than 45%. For patients with CSR,
having an EF less than 45%, the PAP device currently rec-
ommended is a bilevel positive airway pressure device
with timed backup (ST mode).
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Abstract

Hypoxemia is commonly encountered in pulmonary practice and has several aetiologies. With clinicians
routinely employing finger pulse oximetry in medical practice, hypoxia is picked up far more frequently and reliably.
Most patients detected to be having hypoxemia have an underlying etiology linked to respiratory or cardiovascular
system, although non cardio-pulmonary causes also account for a minority of cases. Oxygen carrying capacity of the
blood may be altered in the presence of abnormal haemoglobins like carboxy haemoglobin, methaemoglobin etc and
tissue utilisation of oxygen is impaired in cyanide poisoning. We share the case of a middle-aged lady who presented
with dyspnoea and profound hypoxia with normal cardiovascular and pulmonary systems on evaluation. Tailored
evaluation clinched the etiology of her hypoxia to be methemoglobulinemia and G-6-PD enzyme deficiency was diag-
nosed during downstream investigation of methemoglobulinemia. The case highlights the need for awareness of
metabolic causes of hypoxemia and gives a narrative approach to the diagnosis and management of
methemoglobulinemia.
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Introduction

Hypoxemia is a very common finding in respira-
tory medicine practice and has variable mechanisms and
aetiologies. Till a few decades ago, we used to rely on
clinical features like restlessness, irritability, cyanosis etc
as pointers which indicate hypoxia in clinical practice.
With the widespread availability and utilisation of finger
pulse oximetry in medical practice, hypoxia tends to be
picked up more frequently and reliably. The pitfalls of
finger oximetry need to be appreciated and arterial blood
gas analysis provides conclusive evidence for the pres-
ence of hypoxemia. Further, blood gas analysis can help
to some extent in differential diagnosis of hypoxemic states.
A variety of conditions and circumstances can interfere
with the body’s ability to deliver normal levels of oxygen
to the blood and tissues, which in turn includes disorders
involving heart, lung and blood parameters themselves.
Although most clinical scenarios involving hypoxemia
are associated with disorders of respiration or circula-
tion, in an occasional case, even extensive evaluation with
respect to these organ systems may be unrewarding. Such
situations may warrant looking for rare causes of hypox-
emia.

Oxygen carrying capacity of the blood may be al-
tered in the presence of abnormal haemoglobins like
carboxyhaemoglobin, methaemoglobin etc and tissue

utilisation of oxygen is impaired in cyanide poisoning.
Methemoglobinemia is the presence of abnormal Hb pro-
duced by oxidation of ferrous ion in haemoglobin to ferric
state. Methemoglobinemia (MetHb) is an important cause
of hypoxia but is often overlooked in the differential diag-
nosis of hypoxia because of its rarity. We share the case of
a middle-aged lady with hypoxia with normal evaluation
of the cardiac and pulmonary organ systems, whom on
further evaluation turned out to have a metabolic aetiol-
ogy (ie, met-Hb related hypoxia). Focused work up re-
vealed the patient to be having  G-6-PD enzyme deficiency
and exposure to Dapsone therapy, which clinched the
cause of her met hemoglobinemia.
Case Report

A 58 year old lady was referred to us for evalua-
tion of breathlessness. She was a home maker and denied
usage of tobacco products, ethanol or other substance
abuse. She initially presented to Neuro medicine depart-
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ment with headache as the most prominent symptom. On
neurological evaluation, she had no focal neurological
signs or features of meningeal irritation. As a part of head-
ache assessment, she was evaluated with MRI brain which
was unremarkable. Considering the associated breathless-
ness and a normal neurology evaluation including
neuroimaging, she was referred to pulmonary medicine.
Her past medical history was notable for chronic pustu-
lar psoriasis for which she was prescribed therapy with
Dapsone for past 3 months. Apart from dyspnea on exer-
tion she denied any other symptoms pertaining to respi-
ratory system. Her symptoms had a gradual onset and
were present for 3 months. She had no cough, expectora-
tion, wheeze, chest pain, fever, loss of appetite or weight
loss. She was hypoxic and tachypnoeic at presentation.
She had bluish discoloration of fingers of hands. Her res-
piratory rate was 26 per minute and finger oximetry read
a SpO2 of 86% on breathing room air. Examination of res-
piratory system was unremarkable and chest ausculta-
tion revealed no added sounds. Her neck was supple on
examination and heart sounds were normal. Tachycardia
was appreciated with a heart rate of 104 per minute. Her
chest radiograph was non contributory. Arterial Blood Gas
analysis showed a PaO2 of 75 mm of Hg and Spo2 of 95
on breathing ambient air. Thus, discordance was noted in
oxygen saturation by ABG  and finger pulse oximetry and
this oxygen “saturation gap” provided the clue that the
hypoxia could be of metabolic origin. Further, there was
no improvement in oxygen saturation (measured by pulse
oximetry) even with supplemental oxygen administration
at a rate of 3-4 liter per minute through nasal prongs.

But to rule out a possible respiratory and cardio-
vascular disease, CT scan of the chest with CT pulmonary
angiogram (Figure 1), spirometry (Figure 2), ECG, 2D
ECHO, troponin levels and serum BNP were done, all of
which were normal. An initial diagnosis of met hemoglo-
binemia was entertained at this point considering the oxy-
gen saturation gap and consumption of a drug that can
precipitate the event. Co-oximetry was carried out and
methemoglobin levels were tested which was found to be
elevated (12.1 % as opposed to a normal value of < 1.5
%).Simultaneously, her blood counts, renal functions, se-
rum electrolytes, liver and thyroid functions were assessed,
all of which were normal except for aHb value of 10.7
gm.Peripheral smear examination supported the finding
of hemolysis and showed normocytic normochromic ane-
mia with anisopoikilocytosis, presence of 3-4%
schistocytes and polychromatophils suggestive of hemoly-

sis. Considering the fact that she had intake of Dapsone,
features of hemolysis and methemoglobulinemia, we pro-
ceeded to evaluate her for G-6-PD deficiency which was
detected.

Figure 1: CT pulmonary angiogram : Representative im-
age shows normal pulmonary vasculature with no evi-
dence of embolism

Figure 2 :Spirogram shows normal flow volume loop and
values

We had a final diagnosis of symptomatic hypoxia
due to methemoglobulinemia, hemolytic anemia second-
ary to Dapsone therapy in a patient with chronic pustular
psoriasis and G-6-PD deficiency. Since her hypoxia was
mild and clinical consequences were not drastic, she was
managed with symptomatic and supportive measures and
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the offender drug (Dapsone) was discontinued. Her symp-
toms of headache and breathlessness improved within 3
days of drug stoppage and settled in 1 week. Arterial O2
saturation by finger oximetry returned to 97% by 2 weeks
and met Hb levels repeated at 2 weeks showed reduction
to a value of 2.9%. She was advised alternate agent therapy
for her psoriasis and was referred back to the dermatolo-
gist. Information regarding  G-6-PD deficiency and poten-
tial drugs that can induce hemolysis was shared with the
patient. She remains under regular follow up and has no
recurrence  of  symptoms, hypoxia or methemoglobulinemia.
Discussion

Hypoxemia and hypoxia are closely related but
non-synonymous entities frequently encountered in medi-
cal practice. Hypoxemia is defined as a decrease in the
partial pressure of oxygen in the blood whereas hypoxia
is defined by reduced level of tissue oxygenation. Although
hypoxemia and hypoxia coexist in most situations, this
need not mandatorily be the case. Patients can develop
hypoxemia without hypoxia if there is a compensatory
increase in haemoglobin level and cardiac output (CO).
Similarly, there can be hypoxia without hypoxemia as
exemplified by cyanide poisoning, where cells are unable
to utilize oxygen despite having normal blood and tissue
oxygen level. Common causes of hypoxemia revolve
around respiratory diseases like asthma, COPD, intersti-
tial lung diseases, pulmonary embolism etc followed by
cardiac disease. Hypoxemia can arise from an abnormal-
ity in any of the components of the ventilatory, gas ex-
change or circulatory apparatus, central nervous system
(CNS), peripheral nervous system, respiratory muscles,
and chest wall. Patients who have hypoperfusion second-
ary to cardiogenic, hypovolemic, or septic shock often
present with hypoxemia.

There are various mechanisms of hypoxemia in-
cluding environmental hypoxemia, alveolar
hypoventilation, ventilation – perfusion (VA/Q) mismatch,
right-to-left shunt, diffusion impairment, circulatory fail-
ure, increased tissue oxygen demand etc. Metabolic causes
are less common and are often overlooked causes of hy-
poxemia and hypoxia. In patients with hypoxemia of in-
determinate aetiology the alveolar arterial (A-a) oxygen
gradient helps in differential diagnosis.1 Based on A-a
gradient the hypoxia can be classified as Normal A-a gra-
dient hypoxia and high A-a gradient hypoxia. Table 1
depicts the various differentials of hypoxia based on A – a
gradient.

Among the metabolic causes of hypoxemia, carbon monox-
ide poisoning, methemoglobulinemia and cyanide poison-
ing deserve special mention as these entities are relatively
common, need special techniques for detection and have
specific therapeutic implications.Methemoglobinemia is an
altered conformation state of haemoglobin where the fer-
rous (Fe2+) state is oxidized to the ferric (Fe3+) state. The
ferric heme in methaemoglobin is unable to bind oxygen,
resulting in an altered structure. Additionally, there is
increased oxygen affinity of the molecule, causing a left
shift of the oxygen dissociation curve, interfering with
oxygen delivery to tissues.2 Methemoglobinemia is either
congenital or acquired. Congenital methemoglobinemia
is due to a deficiency of the enzyme cytochrome b

5
 reduc-

tase. Acquired methemoglobinemia is most often caused
by exposure to exogenous oxidizing substances that cause
oxidation of the haemoglobin either directly or indirectly.
Various classes of drugs are known to cause
methemoglobulinemia, the common agents being nitrate
derivatives,dapsone, and some local anaesthetics. Meth-
emoglobinemia has also been identified in patients ex-
posed to various environmental agents (ie, nitrogen-con-
taining compounds in well water) and in certain medical
conditions such as sepsis. The signs and symptoms of
methemoglobinemia varies with percentage of methemo-
globin and the rate of formation of met haemoglobin. (Table
2). The clinical features include cyanosis, pallor, fatigue,
weakness, headache, central nervous system depression,
metabolic acidosis, seizures, dysrhythmias, coma, and
death.3

Glucose 6 phosphate dehydrogenase (G-6-PD) is
an enzyme that is crucially important for the survival of
red blood cells and their ability cope up oxidative stress.
G6PD deficiency leads to development of methemoglo-
binemia by inducing haemolysis. It is a X-linked disorder
where Glucose-6-phosphate dehydrogenase enzyme lev-
els are reduced.4 In affected patients, the antioxidant
mechanisms become defective and red blood cells are prone
for any forms of oxidative stress. It is classified to into 5
subtypes depending on severity of disease.5 In G6PD defi-
ciency, oxidative stresses can denature haemoglobin and
intravascular haemolysis occurs. This results in acute
haemolytic anemia. The common triggers include expo-
sure to foods such as fava beans, some medications, chemi-
cal agents and infections.

The common drugs and chemical agents known
to cause methemoglobinemia are listed in Table. Diagno
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Table .2

     Methaemoglobin Levels             Clinical features

     < 3%              Asymptomatic

     3-15%                  Blue skin

    16-30%                                                Chocolate coloured blood and shortness of breath

    31-50%  Syncope, dizziness and headache

    51-70%                                                        CNS depression, Coma and arrhythmia

    >70%                      Death

                          High A - a Gradient                                                       Normal A - a Gradient

       R-L Shunt                    V-P Mismatch          Diffusion            Low FiO2    Hypoventilation
                                                                                 limitation

Intra          Pulmonary       Asthma· ·                  ILD·                    High             Obesity·Cardiac
    AVM·        COPD·                    PAH                   altitude         Neuro muscular

VSD          Severe               Pulmonary         causes
ASD·         Pneumonia·     Embolism·                                                    Chest wall
                  Atelectasis       Parenchymal                                                                causes·
                                             diseases ·         Pleural diseases·

· ·         Drugs·
        Coma·
        Hypothyroidism

Table .1

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Table.3

No Class of drugs Drug

1 Anti microbials Co-trimoxazole, Dapsone, Chloroquine, PAS,

Rifampicin

2 Analgesics Fentanyl, Benzocaine

3 Nitrite and Nitrate derivatives Amyl Nitrite, Sodium Nitroprusside, Sodium Nitrite,

                                                                           Nitric Oxide, Nitro-glycerine, Silver nitrate

4 Anaesthetic  Benzocaine, Lidocaine hydrochloride, Prilocaine hydro

chloride and Bupivacaine

5 Chemical agents Aniline’s, naphthalene’s, Paraquat, toluidine, Phenols
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sis of methemoglobulinemia requires awareness about the
entity, a high index of suspicion and focused investiga-
tions. A chocolate-brown coloured blood might be the only
diagnostic tool available in resource-limited settings. Rou-
tine pulse oximetry cannot detect methemoglobin although
new generation pulse oximeters are available with same
facility. A high concentration of methemoglobin causes
the oxygen saturation to be displayed as approximately
85 percent on finger oximetry, whatever be the true hae-
moglobin oxygen saturation.6 Failure of the SaO2 to im-
prove with administration of supplemental oxygen is the
clue to methemoglobinemia. Methemoglobin levels can be
determined on a blood gas sample by using co-
oximetry7and can be quantified using direct assay. Meth-
emoglobinemia is diagnosed if the methemoglobin level
is >5 percent. Patients are symptomatic when the level
reaches 10% whereas if the levels of methemoglobin ap-
proach 30 to 40 percent, it is associated with severe symp-
toms and are considered life-threatening.

Primary treatment of methemoglobinemia in-
volves removal of the inciting agent whenever possible.
Methylene blue is generally the first-line treatment in mod-
erate to severe cases and should be infused in asymptom-
atic patients with methemoglobin levels greater than 30%
and in symptomatic patients with levels greater than 20%.8

It may be mentioned that the severity of clinical manifes-
tations and the serial trend in improvement dictate the
need and decision to institute Methylene blue therapy
rather than the absolute level of met Hb. Observation with
serial monitoring of methemoglobin levels might be rea-
sonable in asymptomatic patients with methemoglobin
levels less than 20%.Patients whose methemoglobin lev-
els do not improve with methylene blue infusion might
require exchange transfusion or hyperbaric oxygen
therapy which is specifically useful in aniline dye induced
methemoglobinemia.7

Summary

We share the case of a middle aged lady with hy-
poxia who initially presented with neurological symp-
toms and was detected to have a metabolic cause for her

hypoxia. The case serves to alert the clinician of the vari-
able clinical manifestations of hypoxia and the need to
have a vigilant watch for the diagnosis in patients with
predominant extrapulmonary symptoms. The case further
reminds the practitioners to think beyond cardiopulmo-
nary etiologies in a minority of patients with hypoxia and
outlines the principles involved in diagnosis and man-
agement of methemoglobulinemia. Also before prescrib-
ing any drugs with a potential to cause oxidative stress it
may be advisable to enquire regarding any previous his-
tory of haemolysis, congenital hyperbilirubinemia and
family history of haemolysis. They should be warned about
the haemolytic potential of the drug and if required may
be screened for G6PD deficiency.
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Abstract

A 20-year-old male with post-ejaculation syndrome (Post orgasmic illness) consisting of low grade fever, general
pruritis, pustular eruptions on the face, fatigue, and asthenia. Allergy to autologous semen was confirmed by intrader-
mal testing. The case is reported because of its rarity. The etiology, pathogenesis, and treatment of this rare condition is
not known.
Keywords
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Case

A 20-year-old young gentleman was referred by a
urologist with complaints of post-ejaculatory flu-like
symptoms, myalgia, intense fatigue, generalized itching,
pustular fixed eruptions on the face, back of the neck, and
trunk, and asthenia. He had noticed the above symptoms
since puberty but correlated with ejaculation only 4 years
back. He was unmarried and never had sexual intercourse.
He had the symptoms following every ejaculation, whether
it followed masturbation or spontaneous nocturnal emis-
sions. The symptoms started within hours of ejaculation,
reached its zenith in 48 hours, and subsided within 5 to 7
days, only to reappear with the next ejaculation. He did
not have any local reaction in the genitalia or skin that
came in contact with ejaculated semen. He did not suffer
from any other forms of allergic diseases, nor had any
similar history or any atopicity in other family members.

He had consulted general practitioners and gen-
eral physicians before coming to us. Most of them attrib-
uted the symptoms as psychological and he also had psy-
chological counseling. His quality of life was affected, he
was anxious, worried, and slightly depressed. His physi-
cal examination, routine blood investigations, serum tes-
tosterone, thyroid function tests, serum IgE and semen
analysis were normal.

Since the symptoms were suggestive of allergic
reaction to autologous semen, which has been reported
earlier, skin testing was done with the patient’s own fresh
semen as per literature. First,a skin prick test was done
with undiluted semen, using buffered saline and hista-
mine as negative and positive controls respectively. The
control raised only a wheal of 1 mm, while histamine

raised a wheal and flare reaction of 5 mm and semen 3
mm wheal and flare. To confirm, intradermal testing was
later done with semen diluted to 1/100 in buffered saline,
and buffered saline was used as the negative control. 0.05
ml of diluted semen was injected into the volar aspect of
the forearm and skin reactions were interpreted after 15
minutes. The control raised a wheal of 3 mm, while semen
raised a wheal of 10 mm and a flare of 32 mm (Fig 2) which
confirmed the diagnosis of seminal allergy.

Fig 1 – SPT. C- negative
control H- histamine
S- semen

Fig 1 –. Intradermal test
C- negative control
S- semen
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Discussion

Even though rare, human seminal plasma al-
lergy/hypersensitivity has been described and reported
in the medical literature. It can take two forms – the more
common exogenous semen allergy following coitus and
the much rarer autologous semen allergy resulting in the
so-called post ejaculation sickness.
Exogenous semen allergy (Post coital syndrome)

Hypersensitivity to human semen was first re-
ported by Speckem, a Dutch gynecologist in 19581. The
exact incidence is unknown and many cases may be prob-
ably unrecognized.  The exact etiology is not known, how-
ever, it is thought to be due to IgE mediated hypersensitiv-
ity to some glycoproteins in seminal plasma. Like any
other allergic disease, there seems to be a latency period
between the first exposure and the onset of symptoms.
Even though atopy is not a prerequisite for developing
semen allergy, up to 50% of persons have been found to
have some form of allergy2.

Post-coital vaginal symptoms in the partner
should raise suspicion. Vaginal burning, swelling,
vesicles, and itching are the common symptoms, though
pelvic and abdominal pain has been reported.   Even sys-
temic symptoms like generalized pruritis, urticaria,
bronchospasm,and anaphylaxis have been described, es-
pecially following oral sex. The symptoms usually start
within 10-15 minutes after intercourse and usually last
for one hour, rarely disappearing only after a week. The
condition can lead to mental stress in partners and even
infertility. Other causes of vulvovaginitis like infections,
allergy to lubricants, etc should be ruled out. The absence
of symptoms when a condom is used for intercourse also
suggests the diagnosis of semen allergy.

The natural evolution is often curious that many
times seminal allergy has been reported following certain
changes in the sexual or reproductive history of the pa-
tient or the partner- like it may follow pregnancy, deliv-
ery, IUD insertion or gynecological surgery, or after vasec-
tomy or prostatectomy3. In persons with multiple partners,
the symptoms have been specific to a particular partner.
Passive transfer of antigens and drugs (to which the fe-
male is sensitive) through semen, has been reported to
cause allergy in the female4.  Familial allergic seminal
vulvovaginitis also has been reported5.

Increasing awareness among the gynecologic and
general medical community is essential for early diagno-
sis and potential treatment of this condition. Use of anti-

histamines, intravaginal cromolyn cream, avoidance of
exposure in the form of complete abstinence, use of
condoms, and coitus interruptus are the various treatments
tried.  Mary Lee-Wong et has reported that intravaginal
immunotherapy has cured the condition. Intravaginal in-
stillation of diluted semen with a graded increase in dose
was the procedure of immunotherapy6. Rush immuno-
therapy by subcutaneous route also has been successfully
tried by Frisch et al7.
Post orgasmic illness syndrome/POIS (Autologous se-

men hypersensitivity/ Post ejaculation sickness)

Allergy to one’s own semen like in our patient is a
rarer phenomenon. Two such cases were first reported by
Waldinger and Schweitzer in 20028. It seems there are two
types of POIS – the primary POIS as in our patient, where
the symptoms manifest from the first ejaculation at pu-
berty, and a secondary POIS in which the symptoms start
later. The symptoms can follow intercourse, masturbation,
or ejaculation while sleeping.
Etiopathogenesis

Although the rapidity of onset of symptoms fol-
lowing ejaculation and the presence of some allergic symp-
toms has suggested an atopic etiology for the pathogen-
esis of POIS, the exact cause remains unclear. Around 50
percent of patients have some other allergic disorders like
hay fever, insect or animal allergy, etc. But serum IgE, the
marker of atopicity was normal in most of the reported
cases. It is postulated that the culprit antigen for POIs is in
the seminal fluid and not in the spermatozoa. This is sub-
stantiated by the fact that POIS has occurred even after
sterilization of the patient9.Most of the authors believe that
POIS is an autoimmune phenomenon to the seminal fluid
proteins, mediated via T lymphocytes and cytokines.

However, Nannan Jiang et al, who reported the
first case of POIS in China in 2015 also reports that even
though the patient tested positive for autologous semen
skin testing, there were no specific IgE antibodies to semi-
nal proteins10. Nathalie Depreux also has reported nega-
tive results with skin prick tests and intracutaneous tests
as well as Immunoblotting and western blot of the patient’s
autologous semen11. These results may indicate that there
is the involvement of other possible neurobiochemical
mediators.  Alternative postulations on the etiology of
POIS include disorder of endogenousopioid receptors by
Jiang et al and others10,12., a disordered neuroendocrine
response by Ashby and Goldmeier13, and lack of progest-
erone theory by Farley14.

Post Ejaculation Sickness – a rare form of allergy  - Venugopal Panicker
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Symptomatology

The symptoms of POIS can range from acute on
set flu-like symptoms, feverishness, extreme fatigue, burn-
ing eyes, etc after ejaculation. This may follow mood dis-
turbances and other neurological symptoms. The symp-
toms start within minutes of ejaculation and can last up
to a week. The symptoms recur after each ejaculation. Some
patients have local reactions like pruritis and edema of
the penile skin and mucosa, while the majority had only
systemic symptoms. Other reported symptoms with lesser
frequency include palpitations, problems finding words,
incoherent speech, dysarthria, concentration difficulties,
irritation, inability to tolerate noise, photophobia, de-
pressed mood; extreme warmth, headache, foggy/ heavy
feeling in the head, red injected eyes,blurred vision, wa-
tering, irritation, itching eyes, painful eyes; congestion and
watering of the nose, sneezing; dirty taste in the mouth,
dry mouth, sore throat, tickling cough, hoarse voice,
muscle tension in back or neck, muscle weakness, myal-
gia, heavy legs, stiff muscles, etc. According to the pre-
dominant symptoms, these patients have been classified
into 7 clusters- general cluster, flu-like cluster, head clus-
ter, eyes cluster, nose cluster, throat cluster, and muscle
cluster15.
Diagnostic criteria

Waldinger et al have put forward 5 criteria for diagnosis
of POIS16

1. Any one or more symptoms like flu-like state, extreme
fatigue, weakness of musculature, feverishness or perspi-
ration, mood disturbances and/or irritability, memory
difficulties, concentration problems, incoherent
speech,congestion, or watery nose, itching eyes.
2. The symptoms should occur immediately after ejacula-
tion – within minutes to a few hours
3. Symptoms recurring with more than 90% of ejaculations
4. Symptoms should last for 2-7 days
5. Spontaneous disappearance of the symptoms
Our patient satisfied all the 5 criteria for diagnosis of POIS.
Confirmation of diagnosis

Waldinger et al.have tried a skin prick test with
the patient’s ejaculate diluted in saline and demonstrated
a positive wheal and flare reaction which is thought to be
confirmatory of POIS. This is compared with positive and
negative controls. 88% of patients reported with POIS were
positive on skin testing17.
Treatment

It was again Waldinger et al. who introduced
hyposensitization treatment for POIS with autologous

semen. Even though immunotherapy was introduced by
Leonard Noon in 1911, no one had used it for POIS till
2011. The protocol for hyposensitization was formulated
by Marcus Meinardi18. extremely diluted autologous se-
men was injected subcutaneously and concentrations
gradually increased, taking precautions not to increase
the concentration to the levels which would precipitate a
local or systemic reaction. The frequency of inoculations
suggested is once every 2 weeks for the first year and fol-
lowed by once a month in the following years. According
to the author, almost all patients responded to this treatment.

There is a report by Ashby J et al that one of their
patients with POIS symptomatically responded to non-
steroidal anti-inflammatory agents like diclofenac and
celecoxib13.

Interestingly, Waldinger also has reported POIS
to occur in females too. This is supposed to be due to a
reaction to secretions of the prostate-like tissue in the fe-
male genital tract.
Clinical course of our patient:

The patient was suggested hyposensitization
treatment, but he declined it for the time being. So he was
treated with diclofenac (as per literature) 25mg twice daily
following each ejaculation for three consecutive days. The
patient reported that his symptoms decreased consider-
ably with the treatment. Earlier he had partial relief of
symptoms with 30 mg prednisolone and tablet
montelukast with levocetirizine, but he developed steroid-
induced fixed skin eruptions for which he had discontin-
ued treatment.
Conclusion

A case of autologous seminal plasma allergy is
being presented here, because of its rarity. The case had
all typical symptoms, met the diagnostic criteria, and the
diagnosis was confirmed by skin testing. A human semen
allergy can take two forms- the post-coital syndrome with
allergy of partner to exogenous semen and the rarer post-
orgasmic illness syndrome characterized by autologous
semen allergy. The treatment advocated in POIS is hy-
posensitization with autologous semen. NSAIDs also may
be useful.
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Abstract:

Coronavirus 19(COVID-19) and Tuberculosis (TB) are both airborne infectious diseases albeit with different
incubation periods and onset of disease. The pandemic of COVID-19 has been disruptive to the control of TB and the
national TB programme due to lockdowns, diversion of healthcare services and healthcare delivery. The virus has
brought into focus public health and medical care issues in our country. It has shown us that combined public health
efforts, political will, investment and scientific advancements are needed in the fight against infectious diseases. In
this article we discuss the impact of COVID-19 on TB control in India and suggest remedial measures to reinvigorate
the battle against TB and future infectious diseases.
Keywords: COVID-19,TB

The current coronavirus disease 19 (COVID-19)
pandemic is one in a series of spreading viral infections
that have plagued us in the recent years. The worldwide
death toll far exceeds 5,014,940 as of 1st November 2021.1

Previous influenza A virus subtype H1N1 (A/H1N1) epi-
demic caused 18,631 deaths and continues to contribute
to mortality every year. 2 The Severe Acute Respiratory
Syndrome – Coronavirus(SARS-CoV) in 2002 -2003 in con-
trast caused 774 deaths globally and seasonal influenza
contributes 294000-518000 deaths annually3,4  At the time
of writing, India has more than 34000000 confirmed cases
of COVID-191.

Airborne transmission of infections occurs
through direct spread via droplets or aerosol, and indi-
rectly through contact with surfaces where the droplets
have deposited. To flatten the curve, Government of India
had implemented certain measures during the lockdown
like mandatory wearing of mask, social distancing and
notification among others.5,6 These enforced will soon be
forgotten by people in a few months.

Lurking in the shadow of this epidemic is an old
foe, that has been infecting mankind through droplets
since millennia, Tuberculosis (TB). There are 10 million
new cases of TB worldwide; with 1.5 million deaths due
to TB every year.7This number far exceeds the combined
mortality figures of all these viruses of the recent years.
Going by the Central TB Division’s (CTD) annual TB re-
port 2020, India accounts for a quarter of this Global TB
burden with 24.04 lakh cases per year and is referred to as
the TB capital of the world.8The state of Maharashtra is in

the fore front in the number of cases of both COVID-19
and Tuberculosis (TB). 9

A cursory glance at the data of NIKSHAY
dashboard for Maharashtra shows a significant decline
in the number of TB notifications for the lockdown month
of April 2020 by 52 % compared to pre-lockdown figures.
(8907 notifications in April 2020 i.e. vs 18234 in
February2020).10Paradoxically, the rigorous
implementation of lockdown measures for COVID- 19
control has translated into more overcrowding indoors
especially in slums. This is likely to result in increased
transmission of TB and possibly, delayed diagnosis due
to fear of the pandemic preventing access to healthcare.
These lockdown figures are in close concordance to the 50
% drop predicted by the mathematical modelling analysis
commissioned by the STOP TB Partnership.11The model
predicts an additional 1.4 million deaths and more than 6
million new cases of TB in the next 5 years globally
following a 3-month lockdown. India is estimated to have
232,665 additional cases per month for every month of



Pulmon Vol 24, Issue 1,  Jan – Apr 2022 49

lockdown with 19.31% increase in TB attributed deaths.
The number of TB cases notified in 2020 is 18.05 lakh,
indicating a decline by 25 % compared to the pre-pandemic
year of 2019. 12 Thus COVID-19 containment measures have
taken a collateral toll on the control of TB. Though CTD
has implemented a series of measures to mitigate these
issues, the final additional burden tally once this crisis is
over will be cause for concern. Recent WHO, UNICEF data
shows that 23 million children missed out on basic
childhood vaccines through routine health services in
2020, the highest number since 2009 and 3.7 million more
than in 2019 foreboding the resurgence of vaccine
preventable airborne diseases like measles .13 The
consequence: increased susceptibility to TB in children.
This paints a bleak scenario for the future of TB and MDR
TB in India and the end TB goal of 2025.Similar initiatives,
backing and strict implementation of guidelines by the
government as in this pandemic are needed for the TB
epidemic which is much less rapidly infectious but has a
higher mortality.
For India we suggest the following measures:

· Diagnosis: Early restoration of TB services with
tracing of lost patients and upscaling the num-
bers of CBNAAT (cartridge based nucleic acid
amplification test) technology machines.
CBNAAT cartridge-based SARS COV2 tests have
the most rapid turnaround time for diagnosis of
45 minutes compared to the standard RTPCR of 8
hrs with excellent concordance in diagnosis.14

Augmenting these machine numbers will there-
fore doubly assist in increasing future virus test-
ing in a pandemic.

· Notification and surveillance: Strict notification
of TB cases as is implemented in the pandemic
with aggressive contact tracing of the infectious
pulmonary TB cases, and monitoring of contacts.

· Isolation: Facilities for isolating infectious TB
cases till non-infectious to the community in dedi-
cated isolation centres if home isolation facilities
are inadequate e.g. in slums. Provision of isola-
tion beds and negative pressure rooms in medi-
cal colleges and private hospitals, especially for
cases that need multimodality management.

· Transmission control measures for health care
facilities: Measures have to be implemented to re-
duce transmission between patients and Health
care providers (HCP) in clinics, hospitals through
environmental engineering, air exchanges, devel-

opment of negative pressure rooms and provision
of appropriate personnel protective equipment for
HCPs .15, 16

· Transmission control from patients: Mandatory
use of mask for infectious cases and provision of
months’ supply of masks to pulmonary TB pa-
tients at each follow up, till declared non-infec-
tious to reduce transmission.16, 17 Increase educa-
tion, awareness and implementation of cough eti-
quette & hygiene aggressively in health care prac-
tices hereon.

· Notification and Registration: Ensure mandatory
notification of TB cases on NIKSHAY and regis-
tration on AarogyaSetu application(app)18 with
prescription of therapy after confirming registra-
tion on the same. As clearly demonstrated by this
pandemic, air travel and travel in long distance
trains, crowded public transport aid in transmis-
sion of disease, a risk reduced by use of face masks.
19 Linking data with the app and restricting these
forms of travel till rendered non-infectious will
reduce the pool of contacts of infectious cases be-
sides assisting in tracing patients lost to follow
up and migrating.

· Treatment: Standardised treatment guidelines to
be followed in management of TB with manda-
tory referral to DOTS plus program in case of MDR
TB to ensure benefit of the newer MDR TB drugs
to maximum number of patients.

· Retraining and regular re-certification: in TB treat-
ment guidelines compulsory for all prescribing
anti tuberculous therapy.

· Financial support from Government: Payment
incentives and risk allowance, comprehensive
health insurance and recruitment of more man-
power for those in the TB program/hospitals.

· Health care personnel: The pandemic has un-
masked the abysmal shortage of doctors trained
in the care of airborne infections. 20An increase in
Pulmonary medicine trainee numbers will ensure
a valuable trained asset available for dealing with
future pandemics as well.

In the current obsession of this corona-carrying drop-
let, the ubiquitous bacillus laden droplet should not be
overlooked. Strengthening the TB programme of our coun-
try will go a long way in creating a massive workforce
and diagnostic network to address the impending burden
of TB and future airborne transmissions epidemics.
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After dealing with this current enemy, the fact remains
that we as pulmonologists will continue to remain the
frontline masked warriors in the battle against droplets,
old and new.
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