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SUMMARY

OBJECTIVE: To evaluate the prevalence of and risk
factors for allergen sensitisation among patients with
chronic respiratory disease (CRD) in southern Viet Nam.
DESIGN: An environmental questionnaire and skin
prick tests for airborne and food allergens were
administered to patients with CRD, defined as individ-
uals with respiratory symptoms and lung function
defects.

RESULTS: Of 610 CRD patients, 56% had chronic
obstructive pulmonary disease and 31% were asthma
patients; 80% were males. The most frequent sensitisers
were dust mites (Dermatophagoides farinae 22%,
Blomia tropicalis 19%, Dermatophagoides pteronyssi-
nus 18%) and cockroach droppings (13%). Among
study participants, 37% were from rural settings and
36% from urban areas, whereas 27 % had migrated from
rural to urban areas. Compared with people from rural

areas, being born in urban areas was a risk factor for
sensitisation to mites (OR 1.56, 95%CI 1.11-2.20, P <
0.02). In multivariate analysis, place of birth remained a
risk factor for mite sensitisation. Compared with the
native urban population, the risk of mite sensitisation
was not significantly different among patients born in
rural areas and those migrating to urban areas.
CONCLUSION: Dust mites and cockroach droppings
were the most frequent allergens among people with
CRD in the south of Viet Nam. Compared with the
urban population, being native of rural areas was
protective against mite sensitisation, but this effect
ceased to be significant after migration from rural to
urban areas.
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MORE THAN 90% of cases of mortality and total
disability due to chronic respiratory diseases (CRDs)
have been observed in low- and middle-income
countries.! CRDs include asthma and rhinitis, chron-
ic obstructive pulmonary disease (COPD), occupa-
tional lung disease, sleep-related respiratory
disorders, pulmonary hypertension, bronchiectasis
and interstitial lung diseases. The major risks for
CRD are tobacco smoke, indoor and outdoor
pollution, occupational factors, pulmonary tubercu-
losis (TB) sequelae and allergen sensitisation.?-3

In southern Viet Nam, available data on the
prevalence and risk factors for patients with CRD
are few.* Since 2001, Viet Nam has benefited from a
yearly economic growth of >7% that has promoted
the development of a western lifestyle, combined with
rapid domestic migration of rural populations toward
urban areas. Among Vietnamese people living in rural
areas, use of solid fuels for cooking or heating has
been associated with severe respiratory infections and
defects in maturation of lung tissue among chil-

dren.’-® Besides exposure to biomass fumes, rural
populations are frequently exposed to parasitic
infection by helminths (hookworms and ascarids),
and exposed to airborne endotoxins, both of which
confer protection against allergen sensitisation.”-8

We investigated the prevalence of and risk factors
for sensitisation to allergens among patients with
CRD, and their relationship with living in rural or
urban areas, and being native of urban areas or
migrants in southern Viet Nam.

METHODS

General design and population selection

Approximately 1000 out-patients with respiratory
symptoms were seen every day from 2014 to 2015 at
Pham Ngoc Thach Hospital, the referral centre for
respiratory diseases in Ho Chi Minh City for the
study period.” Based on sputum analyses, chest X-ray
and a screening questionnaire (mainly for cough,
phlegm, chest tightness and dyspnoea for >3
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months), about 700 patients were excluded from the
study due to active TB, cancer or acute infectious
diseases; the remaining 300 patients underwent lung
function testing (LFT). Patients with significant lung
defects (n = 120) were invited to participate in the
study by random sampling (1/10) and after providing
written informed consent; 5-6 patients were included
daily, to give a total of 610 patients.

A standardised questionnaire and skin prick tests
(SPTs) were administered after stopping bronchodi-
lators for >24 h and anti-histamines for 5 days. Study
participants were categorised in five age groups (20—
43, 44-53, 53-59, 60-64 and 65-90 years) and an
identical number of patients were recruited for each
group.

The study protocol was approved by the Ethics
Committee of Pham Ngoc Thach Hospital, Ho Chi
Minh City, Viet Nam (CS/PT/13/12), and was
enrolled in the ClinicalTrials.gov database
(NCT02517983).

Questionnaire

The questionnaire (Appendix) was adapted for the
Vietnamese population from validated questionnaires
for the evaluation of patients with CRD and indoor
air pollution (European Community Respiratory
Health Survey-1 [ECRHS1] and ECRHS 2).*10.11
The questionnaire contained questions on demo-
graphic information, medical history, smoking habits,
occupational history, type of dwelling and details
about exposure to indoor pollution. Each patient was
asked to identify his/her type of accommodation used
from options provided in images (Appendix Figure
A).

Pulmonary function test

Lung function parameters were measured using a
Master Screen PFT (Carefusion Ltd, Hoéchberg,
Germany) according to recommendations by the
American Thoracic Society/European Respiratory
Society (ERS).12 A post-bronchodilator (400 pg
inhaled salbutamol) increase of >200 ml and/or
<12% in forced expiratory volume in 1 s (FEV,)
compared with baseline values was deemed signifi-
cant. Values for East Asian populations were used as
predicted values.!3> Lung diffusing capacity for
carbon monoxide (DLcg) results were obtained using
the gas dilution method. Measurements were taken
by the same technician, who was trained according to
ERS guidelines.!

COPD was defined as a post-bronchodilator FEV/
FVC (forced vital capacity) ratio of <0.7 and a FEV,
increase of <200 ml and/or <12% compared with
basal values (Global Initiative for Chronic Obstruc-

* The appendix is available in the online version of this article, at
http://www.ingentaconnect.com/content/iuatld/ijtld/2018/
00000022/00000002/art000 .....

tive Lung Disease guidelines). An asthma patient was
defined as a patient with basal FEV{/FVC <0.75 and
a post-bronchodilator FEV increase of >200 ml and
>12% compared with baseline values (Global
Initiative for Asthma guidelines). Restrictive lung
disease was defined as a baseline FEV{/FVC ratio of
>0.75 and vital capacity and/or FVC of <80% of the
predicted value. The fourth group, ‘other CRDs’,
comprised patients with 0.70 <pre-FEV/FVC <0.75
and/or decreased DLco <80% of the predicted value.

Skin prick tests

SPTs were performed according to European Acad-
emy of Allergy and Clinical Immunology guidelines
using allergen extracts to prick the Stallerpoint®
(Stallergenes Laboratories, Antony, France) on the
back followed by pricking the skin (‘prick-to-prick’
method).

Fourteen commercial airborne allergens (Derma-
tophagoides pteronyssinus |[DPT], Dermatophagoi-
des farinae |DPF|, Blomia tropicalis, Glycyphagus
domesticus, cockroach droppings, cat dander, dog
dander, latex, pine, birch, orchard grass, Alternaria
alternata, Cladosporium mix, Aspergillus mix) and
three food allergen (peanut, hazelnut, soya) extracts
were provided by Stallergenes Laboratories. Ten
native food allergens (beef, pork, albumen, egg yolk,
shrimp, mackerel, crab, oyster, lobster, rice) were
obtained from a local supermarket and maintained at
—20°C. All tests included positive (histamine) and
negative controls.

A positive SPT was defined as a wheal diameter of
>4 mm compared with the negative control recorded
after 15 min.'¢ Allergen sensitisation was defined as a
positive SPT reaction to >1 allergen. Airborne
allergy was a positive SPT reaction to >1 airborne
allergen. Mite allergy was a positive SPT to DPT and/
or DPF and/or Blomia. Food allergy was a positive
SPT reaction to >1 food allergen.

Statistical analyses

Mean values are presented with £95% confidence
intervals (Cls). We used logistic regression analysis to
identify predictors of allergen sensitisation among
patients with CRD. A multivariate model was used to
evaluate confounders (i.e., significant parameters
from the bivariate analysis). The 2 test was used to
test differences in risk factors among the clinical
groups. For ordinal variables, trend y? was applied.
All statistic analyses were performed using SPSS
v23.0 (IBM, Armonk, NY, USA). P < 0.05 was
considered significant.

RESULTS

Population characteristics

Of the 610 patients, 80.2% were males, 64.3% were
born (37.2% were still living) in rural areas, 59.7%
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Table 1 Prevalence of COPD and other diseases among
patients with CRD

Disease n (%)
Asthma 186 (30.5)
No allergenic sensitisation 57 (30.6)
Female 6 (10.5)
Male 51 (89.5)
Allergenic sensitisation 129 (69.4)
Female 30 (23.3)
Male 99 (76.7)
COPD 340 (55.7)
Non-smoker 70 (20.6)
Female 51(72.9)
Male 19 (27.1)
Smoker 270 (79.4)
Female 4 (1.5)
Male 266 (98.5)
Other 84 (13.8)

COPD = chronic obstructive pulmonary disease; CRD = chronic respiratory
disease.

were active workers, 22.6% had a history of TB and
18.9% had been treated with an anthelmintic agent in
the previous year; the mean age (+SD) was 54.3 years
(£13.1); 27.4% were never smokers, 41.9% were ex-
smokers and 30.7% were current smokers; 60.2%
had >10 pack-years of cumulative smoking. Respec-
tively 45.9%, 55.1% and 71.8% had pets, rats or
cockroaches at home; 21.0% were exposed to fumes
from wood cooking and 82.3% to burning incense at
home.

Prevalence of chronic respiratory disease and lung
function

Of the study population, 55.7% had COPD, 30.5%
were asthma patients, 3.6% had restrictive disease

D. farinae

and 10.2% had other CRDs. The last two groups
were combined as ‘other’ (13.8%). Among COPD
patients, 79.4% were smokers and 20.6% non-
smokers (mainly female). Among asthma patients,
69.4% were sensitised to allergens (Table 1).

Compared with non-smokers, heavy smokers (i.e.,
>10 pack-years) had more severe lung function
defects: post-bronchodilator FEV{/FVC (65.1%,
95%CI 63.9-66.7 vs. 57.1%, 95%CI 55.9-58.2; P
< 0.0001) and FEV; (65.8% of predicted value,
95%CI 63.5-68.2 vs. 55.9, 95%CI 54.0-57.8; P
<0.0001) and total diffusion (90.4% of predicted
value, 95%CI 88.0-92.8 vs. 74.3, 95%CI 72.1-76.5;
P < 0.0001).

Prevalence of allergen sensitisation

Sensitisation to at least one allergen was observed in
80.7% of patients: 59.2% were sensitised to airborne
allergens, 35.6% to mites and 31.1% to food
allergens. The Figure shows the prevalence of positive
SPT for each allergen and the mean wheal diameter of
the skin reaction in sensitised patients.

Patients were more frequently sensitised to indoor
than to outdoor allergens. DPF (22%), B. tropicalis
(18.7%), DPT (17.9%) and cockroach droppings
(12.6%) were the most frequent allergens. Food
sensitisation (mainly soya, hazelnut and peanut) was
less prevalent.

Risk factors for allergen sensitisation on bivariate
analysis

All patient characteristics were analysed as risks
factors for sensitisation to mites, and airborne or food
allergens using bivariate logistic regression analysis.
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Figure The prevalence of positive skin prick test and mean diameter in mm (£95%Cl) of the
21 wheal reaction among patients with chronic respiratory diseases. Cl = confidence interval.

/[titan/production/j/jtid/live_jobs/jtld-22/jtld-22-02/jtld-22-02-12/layouts/jtld-22-02-12.3d m 4 December 2017 m 1:59 pm m Allen Press, Inc. m 0069

Page 3



The International Journal of Tuberculosis and Lung Disease

4

“JuedIHIUBIS 30U = SN {[BAIIUI 9DUBPIHUOD = | ‘Ol1el SPPO = YO ‘d}W Isnp asnoy = NAH
[9A3] %SG 18 32UuRdIUBIS 4

(P2 E-v0'L) €871 (2'9¢) ve (181) 6 «(TL'E6LL) €61 (6'€9) 8L «(PLY-SL71) 88T  (8°05) 79 (007) 7zl Aepuodss-isod
«(E€°€-91°1) L67L (8'LE) 8Y (Svo L2l «(06'7-81°1) 8L (6'29) S6 (90'Z-££0) 9L  (L'LE) L¥ (810 LSl |ooyds ybiH
(rT7-080) ve'L (760 Sv (£'62) ¥S1 «(68°C-1C°1) /8L (ze9) oLl x(G9°7-S0°1) 99'L  (¥'L€) 99 (§'80) vLL Arepuodas
puslil 4 pusil 4 pusil 4
%0100 xl (9°€0) ve (L'LD vrl  x£00°0 xl (6°LY) 8L x000°0 xl (V90 €v (£92) €91 Arewiid
uol1edNPa JO [9A37
(67°1-85°0) 98°0 (6'87) 87 (0°ze) 991 (§9°1-18°0) GlL°L (9'19) 601 (S6'0-G7'0) G590  (8'87) LS (060 LLL SOA
SN l (0ce) €Ll (0'89) €€ SN L (2'89) 7ST x920°0 xl (€8€) 991  (0'LL) €€p ON
Jawle4
(@S 1-1L0) 0L (r'L€) 96 (0'6S) 90€ (8L'7¥¥'1) 00'¢C (6'99) 0¥7Z (99'z-z€'1) /8L (TL¥)0SL  (L'6S) ¥9¢ SOA
SN l (50€) 59 (0'LY) €12 %1000 xl (zevy) LTl x000°0 | (T'10) 19 (€°0v) 9vC ON
uoissajold sy
(05°1-£9°0) LO'L (1'1€) 25 (81°7€) L9l (L8°0-57°0) €9°0 (8'19) €Ll (0zz-LL'L)9s’'L  (¢ew) 6 (L'5€) 8Lt uequn
SN l (0'1€) 601 (28'19) TSE %9000 %l (€°€9) 87z %1100 l (6'1€) szl (e19) T6€ |eany
Yuiq Jo adeld
(L 1=eL o)LLl (€19 19 ¥'Le) €91 (€'1-€9°0) 260 (Z'69) 621 x(9L°7-S7°1)98'L  (Ttv) 26 (8'5€) 8l¢ uequn ‘ueqin
(l0'Z-6L0)9C°L (L'7E) vy (6'72) 621 (€T°'1-¥5°0) T80 (7'99) €6 (6C-L60)6Y'L  (0°LE) L9 (0'£2) S91 uequn ‘leiny
pusil 4
SN l (1'62) 99 (L€v) 12T SN | (Z'19) 61 xZ00°0 xl (2’80 ¥9 (TLe) L2z [ednt “jeany
9duapIsal o ade(d ‘yuiq Jo adeld
x(L5°0-81°0) ZE0 (8'81) 5T (9'90) €€l x(87°0-£1°0) 820 (6°SP) 19 *PE0-1L'006L0  (L'12) 8T (8120 €€l 06-59
(Ly'L-v¥'0) 180 (TL€) 6T (0'sl) 8L x(L5°0-61°0) €€°0 (S'61) 87 x(LG5°0-61°0) €€0  (6°0€) 0€ (6'Sl) L6 ¥9-09
x(F6°0-0€°0) €50 (0'82) 0€ (9°07) LOL x(88°0-0€°0) 1G°0 (9°09) £L +(PS0-61°0) 2Z€E0  (L'0€) 6E (8°00) LTl 65-€5
(ST 1-0¥'0) 020 (0ve) €€ (£'81) L6 x(86'0-€€°0) LSO (z€9) 6L x(0£°0-92°0) 20 (8'9€) 9F (5'07) 52l 477
pusil 4 pusil 4 pusil 4
x100°0 xl (€20) vv (002) ¥0L %1000 xl (0'SZ) 96 x000°0 xl (8'LS) L (0’12 8zl Ev-0C
sieak ‘aby
(rL'0-0€°0) LV'O (810 8lLL (L°18) vev (60°L-87°0) 20 (£19) 18T (L0'L-S¥'0) 890  (L'€€) 59l (T08) 687 Bl
%1000 xl (€'sp) eV (€'81) 56 SN l (€'99) 6/ SN l (0°€P) ¢S (86l) Lzl 9lewa
XS
615 0lL9 [e3oL
anjen d (1D%56) YO (%) U (%) u anjeA d (1D%56) YO (%) u anjeA 4 (1D%56) 4O (%) U +INaH (%) u

+uabus|je poo4

-+uabua)|e suloquly

spuaned Apnis ayy 4O SJNISHaIRIBYD DIWOU0I3-0120s pue diydelbowaq g djqelL

Page 4 ‘

‘ /[titan/production/j/jtid/live_jobs/jtld-22/jtld-22-02/jtld-22-02-12/layouts/jtld-22-02-12.3d m 4 December 2017 m 1:59 pm m Allen Press, Inc. m 0069



in Viet Nam S5

1es in

Urban migration and allerg

“JuedIUBIS JoU = SN {[PAISIUI SDUBPIHUOD = | ‘OB SPPO = YO ‘@HW ISNp asnoy = INAH
[9A3] %SG B3 18 3duedIUbIS

x(59°0-G2°0) 070 (0'92) or (L'¥E) LLL (S6'0-L¥'0) 29°0 (6'SS) 8L 1 «(P6'0-0v°0) 190 (L'€€) €9 (V) LIz  Jows uaund

x(19°0-¥2°0) 8€'0 (1'92) 65 (6'6€) L0T (96'0—2¥'0) ¥9°0 (G'99) Lel «(6L°0-G€°0) ¢S0  (S0€) 8L (0'8€) z€t Joxows-x3

x000°0 xl (L'9Y) €9 (0'97) sl SN l (1'29) Ll %9000 %l (§°SP) 91 (r'£2) L9l J93OWS-I9NaN
snieys bupows

(99°0-1€0) S0 €V LL (1'19) LLE (04°0-S€°0) 050 (9°29) €61 (06°0-52°0)9€0  (T92) 96 (Z09) £9¢ SOA

%1000 xl 9'Ly) ¥8 (6'8€) 70T %1000 xl (1'69) 891 x000°0 xl (86v) Lzl (8'6€) €vC ON
0l < Jeak-yded

(L9°7-88°0) ¥S'L (z'5€) ST (LEL) 1L «(61°GLLL) VO'E (0'6Z) €9 «(88°€-S¥'L) LECT  (V9Y) 6€E (8°€l) ¥8 _yo

«(LST-€TL) 0L L (9°2€) 29 (8'1€) S91 «(VE'€-LS'L) 62T (7'69) 621 x(05°€-59°L) O¥'Z  (8'9P) /8 (5°0€) 981 euwiyisy

x0€0°0 xl (1'92) vL (§'¥S) €87 0000 xl (L'6¥) 691 +000°0 xl (8920 16 (£°SS) ove adod
sisoubelp [eaiuld

(S0'7-08'0) 8C'L (§'g€) €€ 6°L1) €6 (€L 1-SL0) PL'L (L719) 1L (26°1-€8°0) 9Z'L (0'ov) o (6'8L) GlLL SOA

SN l (0°0€) 8zl (1'28) 9z SN l (9'89) 06C SN l (SveE) LLL (1'18) s6% ON
S1uabe DIYIUIWBYIIUR JO 3SN SNOIASI]

(r7'1-85°0) Z6'0 (9'60) € (7o) SLL (L6°0-S¥°0) £L9°0 (r'19) LL (r6'0-L¥'0) 290  (5L7) 8¢ (9'27) 8¢l SOA

SN l (r'Le) Lzl (8°LL) ¥OF  %9€0°0 xl (7'19) 06T xG20°0 xl (6'L€) 6L1 WLL) ety ON
S1S0|nN24aqgn} Jo AIO3SIH
615 019 [e1oL

anjen d (1D%56) 4O (%) u +uabiajie pooq (%) u anjen d (1D%56) 4O (%) u anjen d (1D%56) YO (%) U +INQH (%) u

+uabla|e auloquy

syuaned Apnis Jo sugey Buiows pue sisoubelp [ediulp ‘AIolsiy [eJIPSIN € dlqeL

Page 5 ‘

‘ /[titan/production/j/jtid/live_jobs/jtld-22/jtld-22-02/jtld-22-02-12/layouts/jtld-22-02-12.3d m 4 December 2017 m 1:59 pm m Allen Press, Inc. m 0069



6 The International Journal of Tuberculosis and Lung Disease

Detailed data are given in Table 2 (demographic and
socio-economic factors), Table 3 (medical history,
clinical factors and smoking habits) and Table 4 (type
of accommodation).

Women had a higher risk of food allergy. Age was
negatively correlated with the risk of sensitisation for
each group of allergen. To be born and to live in a
rural area were protective factors against mite
sensitisation, compared with patients native to or
living in urban areas. This protective effect ceased to
be significant in patients born in rural areas who
migrated to urban areas. An active occupation and
high level of education were associated with greater
sensitisation, whereas being a farmer was protective
against mite sensitisation (Table 2).

A history of TB was protective against sensitisa-
tions but previous treatment with anthelmintic agents
was not (Table 3). Compared with COPD, asthma
patients were more frequently sensitised to mites
(26.8% vs. 46.8%) and to at least one airborne
allergen (49.7% vs. 69.4%). The prevalence of
allergen sensitisation was significantly lower among
patients with >10 packs-years of cumulative smok-
ing and compared to smokers, never-smokers were
more frequently sensitised to mites or food (Table 3).

Living in rented accommodation or in households
with a shared kitchen was a risk factor for food
sensitisation. Cooking with wood, burning incense
and exposure to pets were protective against mite
sensitisation (Table 4). As wood cooking and rural
living were possible confounding factors, we evalu-
ated patients from rural areas (7 =271) and found a
significant negative association between mite sensiti-
sation and exposure to wood fumes (34/124 exposed
patients compared with 59/147 patients naive to
wood cooking, % P =0.027).

Risks factors for allergen sensitisation on multivariate
analysis

We developed a multivariate model for sex, age and
diagnosis, which was applied to each parameter
significant on bivariate analysis (Table 5). The risk
of mite sensitisation was significantly higher among
younger individuals native to and/or living in urban
areas with a high level of education and low
cumulative prevalence of smoking. The risk of
airborne allergen sensitisation was higher among
younger individuals with an active profession and
low cumulative prevalence of smoking. The risk of
food sensitisation was higher among females, youn-
ger people and non-smokers.

DISCUSSION

The most frequent allergen sensitisers among CRD
patients in southern Viet Nam were mites and
cockroach droppings. Rural living was a protective
factor, but was no longer effective in the case of

migration to urban areas. The risk of allergen
sensitisation was negatively related to age. A high
level of education and active occupations (with the
exception of farming) were risk factors for sensitisa-
tion, while exposure to pets and wood cooking were
protective. Smokers were less frequently sensitised
but had more severe obstructive disease.

Although the prevalence of atopy among CRD
patients cannot be extrapolated to healthy subjects,
and there was a disequilibrium in the sex distribution,
our data are consistent with results for the general
population from northern Viet Nam (B. tropicalis
23%, DPT 13%, and cockroach droppings 13%).17

Nearly 50% of asthma patients in our study were
sensitised to mites and 70% were sensitised to at least
one airborne allergen. This observation is in line with
findings from a study conducted in four regions of
China which reported that >50% of asthma patients
were sensitised to aeroallergens, such as mites and
that sensitisation was negatively related to age.!®
Sensitisation to mites was the main risk factor for the
increased prevalence of wheeze from 2002 to 2010
among schoolchildren in Guangzhou City, China.!®

Compared with outdoor sensitisers, the prevalence
of indoor and food sensitisers was higher. One
explanation could be poor ventilation in the home
(such as in the ‘tube houses’, the apartment buildings
in Viet Nam’s large cities) leading to the accumulation
of pollutants and allergens. Moreover, the selection of
outdoor allergens common in Western countries may
have led to an underestimation of the prevalence of
pollen or mould sensitisation. Food sensitisation was
uncommon and mainly due to vegetables (soya,
hazelnut, peanut). Of note, few people were sensitised
to shellfish despite high consumption. Early intro-
duction to the diet, which is associated with the
protective effect conferred by parasitosis, may have
been protective against this type of sensitisation.20
Our data are consistent with findings from rural
Chinese populations reported to be sensitised to mites
(30.6%) and cockroach droppings (25.2%), but less
frequently to shellfish (16.7%) or peanuts (12.3%).21
In Indonesia, sensitisation to house dust mites and
cockroach droppings is less common in rural areas
than in semi-urban areas (13.5 and 23.8%, respec-
tively), and this protective effect is associated with
more hookworm infection.?2

More than 80% of the CRD patients affected were
males; among these, 340 (56%) had COPD, including
270 smokers and 70 non-smokers. More than 99% of
smokers with COPD were males. However, >90% of
females with COPD were non-smokers, as yet
reported in low-income countries, where exposure
to fumes from biomass fuels and at the workplace
remains common.>3 Also, genetic susceptibility in
females may have reinforced lung injury.24

We observed a negative relationship between the
prevalence of sensitisation and age. In a review by
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Table 5 Adjusted multivariate analysis for sex, age and
diagnosis of each factor found to be significant on bivariate
analysis. Only significant adjusted factors are shown below.

Adjusted OR (95%Cl) P value
Multivariate model for dust mite sensitivity
Age, years
20-43 1 0.000*
44-52 0.48 (0.29-0.80)*
53-59 0.40 (0.24-0.69)*
60-64 0.42 (0.24-0.76)*
65-90 0.27 (0.15-0.48)*
Diagnosis
COPD 1 0.018*
Asthma 1.73 (1.15-2.60)*
Other 1.68 (0.99-2.84)
Place of birth, place of residence
Rural, rural 1 0.013*
Rural, urban

Urban, urban
Place of birth

Rural 1 0.007*
Urban 1.65 (1.15-2.39)

Level of education
Primary 1 0.03*
Secondary 1.32 (0.81-2.16)
High school 1.03 (0.61-1.71)
Post-secondary 2.04 (1.20-3.49)*

Pack-years =10
No 1 0.000*
Yes 0.40 (0.25-0.64)

Multivariate model for airborne sensitivity

Age, years
20-43 1 0.017*
44-52 0.67 (0.38-1.16)
53-59 0.67 (0.38-1.18)
60-64 0.44 (0.25-0.80)*
65-90 0.41 (0.23-0.72)*

Active profession
No 1 0.033*
Yes 1.53 (1.03-2.26)

Diagnosis
COPD 1 0.001*
Asthma 1.81(1.21-2.73)*
Other 2.37 (1.6-4.15)*

Pack-years =10
No 1 0.035*
Yes 0.60 (0.37-0.96)

Multivariate model for food sensitivity

Sex
Female 1 0.011*
Male 0.54 (0.34-0.87)

Age, years
20-43 1 0.036*
44-52 0.78 (0.43-1.39)
53-59 0.62 (0.34-1.12)
60-64 0.95 (0.49-1.79
65-90 0.41 (0.22-0.77)*

Smoking status
Never smoker 1 0.05*
Ex-smoker 0.53 (0.26-1.08)
Current smoker 0.41 (0.20-0.84) *

* Significance at the 5% level.
OR = odds ratio; Cl = confidence interval; COPD = chronic obstructive
pulmonary disease.

Scichilone et al.?> of 13 (among 15) cross-sectional
studies, the authors also reported a reduction in
allergen sensitisation with age in healthy controls and
asthma patients.!” A recent large longitudinal Swed-
ish study reported a reduction in atopy due to both

the rare incidence and frequent remission of allergen
sensitisation with age.2¢

Younger age and urban living were also risk factors
for sensitisation in a longitudinal study carried out in
Sweden.?” A longitudinal cohort of European adults
showed a decrease in sensitisation to mites and cat
dander related to age, in particular among those aged
>4( years.?8 According to the US National Health and
Nutrition Examination Survey 2005-2006, sensitisa-
tion to one or more allergens (44%) was also
associated with younger age.2® This phenomenon
may be due to immunosenescence, as B and T cell
functions are affected by ageing.3° In our population,
age-related risk of sensitisation may also reflect the
change in lifestyle that occurred in the last 50 years in
Viet Nam. Birth and residence in rural areas were
protective against sensitisation to mites and airborne
allergens. Conversely, rapid migration of rural popu-
lations to urban areas could be a risk factor for
allergen sensitisation among the youngest. This finding
is in line with another study which reported that
>80% of the Chinese inhabitants and migrants from
non-tropical countries in Singapore were sensitised to
mites and developed intense sensitivity to mites.3!

As expected, heavy smoking was associated with
more severe lung obstruction but with less allergen
sensitisation, regardless of age, diagnosis (COPD/
asthma) or sex. This observation is in accordance
with a study conducted by Hancox and colleagues in
a cohort of 1037 individuals born in New Zealand,
which reported that parental smoking during child-
hood and cigarette smoking in teenage and early adult
life were associated with a lower risk of allergen
sensitisation in those with a family history of atopy.3?
Among schoolchildren in central Viet Nam, smoking
in the household was associated with less sensitisa-
tion to mites or cockroach droppings.33 In a US study,
serum cotinine levels were negatively associated with
the risk of the release of secretory immunoglobulin E
among healthy children/adults3? and adults only.3*

Exposure to fumes at home could be a protective
factor among rural populations. This surprising effect
is nevertheless consistent with the ‘hygiene hypothe-
sis’, as higher airborne endotoxin concentrations
have been reported in households that use biomass
fuel,3S and endotoxins are protective against sensiti-
sation.® We hypothesised that, due to migration to the
city, urban patients had less contact with animals, a
lower risk of parasitosis and less exposure to wood-
based cooking. Due to the cross-sectional design of
our study, causality in case of significant associations
cannot be established. However, we feel that the
migrating population can be considered as time-
related controls, when comparing sedentary and
migrating rural populations.

In conclusion, mites and cockroach droppings were
the most frequent sensitisers among CRD patients in
southern Viet Nam. Compared with urban popula-
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tions, native rural populations were less frequently
sensitised. Migration from rural to urban areas
suppressed this protective effect.

Acknowledgements

The authors thank all participants and field workers for their time
and cooperation.

HTC and NTP were supported by a Partenariat Interuniversi-
taire Ciblé (http://www.cud.be/content/view/1013/504/lang/)
granted by the Académie de Recherche et d’Enseignement
Supérieur, Brussels, Belgium.

Conflicts of interest: none declared.

References

1

10

11

12

13

14

15

World Health Organization. 2008-2013 action plan for the
global strategy for the prevention and control of non-
communicable diseases: prevent and control cardiovascular
diseases, cancers, chronic respiratory diseases, diabetes.
Geneva,Switzerland: WHO, 2008. http://www.who.int/nmh/
publications/ned_action_plan_en.pdf. Accessed October 2017.
Editorial. COPD—more than just tobacco smoke. Lancet 2009;
374: 663.

Bousquet ], Kiley J, Bateman E D, et al. Prioritised research
agenda for prevention and control of chronic respiratory
diseases. Eur Respir ] 2010; 36: 995-1001.

Sy D Q, Thanh Binh M H, Quoc N T, et al. Prevalence of
asthma and asthma like symptoms in Dalat Highlands, Viet
Nam. Singapore Med J 2007; 48: 294-303.

Dherani M, Pope D, Mascarenhas M, Smith K R, Weber M,
Bruce N. Indoor air pollution from unprocessed solid fuel use
and pneumonia risk in children aged under five years: a
systematic review and meta-analysis. Bull World Health Organ
2008; 86: 390-98C.

Gordon S B, Bruce N G, Grigg J, et al. Respiratory risks from
household air pollution in low and middle income countries.
Lancet Respir Med 2014; 2: 823-860.

Flohr C, Tuyen L N, Quinnell R J, et al. Reduced helminth
burden increases allergen skin sensitization but not clinical
allergy: a randomized, double-blind, placebo-controlled trial in
Viet Nam. Clin Exp Allergy 2010; 40: 131-142.

Von Mutius E. Allergies, infections and the hygiene
hypothesis—the epidemiological evidence. Immunobiology
2007; 212: 433-439.

Pham Ngoc Thach Hospital. Introduction: about Pham Ngoc
Thach Hospital. Ho Chi Minh City, Viet Nam: Pham Ngoc
Thach Hospital, 2016. http://bvpnt.org.vn/vi/about/. Accessed
October 2017. [Vietnamese].

World Health Organization. Module 2: Assessing indoor air
pollution assessing indoor air pollution levels through
questionnaires. Geneva, Switzerland: WHO, 2005. http:/
www.who.int/indoorair/interventions/antiguamod23.pdf.
Accessed October 2017.

Guyatt G H, Berman L B, Townsend M, Pugsley S O, Chambers
L W. A measure of quality of life for clinical trials in chronic
lung disease. Thorax 1987; 42: 773-778.

Miller M R, Hankinson J, Brusasco V, et al. ATS/ERS Task
Force. Standardisation of spirometry. Eur Respir J 2005; 26:
319-338.

Quanjer P H, Stanojevic S, Cole T J, et al. Multi-ethnic
reference values for spirometry for the 3-95 year age range: the
global lung function 2012 equations. Eur Respir J 2012; 40:
1324-1343.

Agnew M. Spirometry in clinical use: practical issues. Breathe
20105 6: 197-203.

Heinzerling L, Frew A J, Bindslev-Jensen C, et al. Standard skin
prick testing and sensitization to inhalant allergens across

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Europe—a survey from the GALEN network. Allergy 2005; 60:
1287-1300.

Woolcock A J, Peat J. What is the relationship between airway
hyperresponsiveness and atopy? Am J Respir Crit Care Med
20005 161: S215-S217.

Hoang T L, Nguyén V T, Lundbick B, Ronmark E. Storage
mites are the main sensitizers among adults in northern Viet
Nam: results from a population survey. Allergy 2011; 66:
1620-1621.

Li J, Sun B, Huang Y, et al.; China Alliance of Research on
Respiratory Allergic Disease. A multicentre study assessing the
prevalence of sensitizations in patients with asthma and/or
rhinitis in China. Allergy 2009; 64: 1083-1092.

Li J, Wang H, Chen Y, Zheng J, Wong G W, Zhong N. House
dust mite sensitization is the main risk factor for the increase in
prevalence of wheeze in 13- to 14-year-old schoolchildren in
Guangzhou City, China. Clin Exp Allergy 2013; 43: 1171-
1179.

Sicherer S H, Sampson H A. Food allergy: epidemiology,
pathogenesis, diagnosis, and treatment. J Allergy Clin Immunol
2014; 133: 291-307.

Kim J S, Ouyang E Pongracic J A, et al. Dissociation between
the prevalence of atopy and allergic disease in rural China
among children and adults. J Allergy Clin Immunol 2008; 122:
929-935.

Hamid F, Wiria A E, Wammes L J, et al. Risk factors associated
with the development of atopic sensitization in Indonesia. PLoS
ONE 2013; 8: e67064.

Salvi S S, Barnes P J. Chronic obstructive pulmonary disease in
non-smokers. Lancet 2009; 374: 733-743.

Bruce N, Perez-Padilla R, Albalak R. Indoor air pollution in
developing countries: a major environmental and public health
challenge. Bull World Health Organ 2000; 78: 1078-1092.
Scichilone N, Callari A, Augugliaro G, Marchese M, Togias A,
Bellia V. The impact of age on prevalence of positive skin prick
tests and specific IgE tests. Respir Med 2011; 105: 651-658.
Warm K, Backman H, Lindberg A, Lundbick B, Rénmark E.
Low incidence and high remission of allergic sensitization
among adults. J Allergy Clin Immunol 2012; 129: 136-142.
Warm K, Lindberg A, Lundbick B, Rénmark E. Increase in
sensitization to common airborne allergens among adults—two
population-based studies 15 years apart. Allergy Asthma Clin
Immunol 2013; 9: 20.

Amaral A F S, Newson R B, Abramson M ], et al. Changes in
IgE sensitization and total IgE levels over 20 years of follow-up.
J Allergy Clin Immunol 2016; 137: 1788-1795.

Salo P M, Arbes S ] Jr, Jaramillo R, et al. Prevalence of allergic
sensitization in the US Results from the National Health and
Nutrition Examination Survey (NHANES) 2005-2006. ]
Allergy Clin Immunol 2014; 134: 350-359.

Busse P J, Mathur S K. Age-related changes in immune
function: effect on airway inflammation. | Allergy Clin
Immunol 2010; 126: 690-699.

Andiappan A K, Puan K ], Lee B, et al. Allergic airway diseases
in a tropical urban environment are driven by dominant mono-
specific sensitization against house dust mites. Allergy 2014;
69: 501-509.

Hancox R ], Welch D, Poulton R, et al. Cigarette smoking and
allergic sensitization: a 32-year population-based cohort study.
J Allergy Clin Immunol 2008; 121: 38-42.

Flohr C, Tuyen L N, Lewis S, et al. Poor sanitation and
helminth infection protect against skin sensitization in
Vietnamese children: a cross-sectional study. ] Allergy Clin
Immunol 2006; 118: 1305-1311.

Shargorodsky J, Garcia-Esquinas E, Galan I, Navas-Acien A,
Lin S Y. Allergic sensitization, rhinitis and tobacco smoke
exposure in US adults. PLoS ONE 2015; 10: ¢0131957.
Semple S, Devakumar D, Fullerton D G, et al. Airborne
endotoxin concentrations in homes burning biomass fuel.
Environ Health Perspect 2010; 118: 988-991.

/[titan/production/j/jtid/live_jobs/jtld-22/jtld-22-02/jtld-22-02-12/layouts/jtld-22-02-12.3d m 4 December 2017 m 1:59 pm m Allen Press, Inc. m 0069

Page 9



Urban migration and allergies in Viet Nam 1

APPENDIX

ltitan/productionjfjtid/live_jobs/jtld-22/jtid-22-02/jtid-22-02-12/layouts/jtid-22-02-12.3d m 4 December 2017 m 1:59 pm m Allen Press, Inc. m 0069 Page 10



1i  The International Journal of Tuberculosis and Lung Disease

PATIENT QUESTIONNAIRE
1. Socio-economic status/demographics

1.1. Sex
1. Male O 2. Female O

1.2. Age (years):

1.3. Profession (more than one answer accepted). For each answer, please indicate
the longest period you worked in this profession (in years)

1. Not professionally active/housewife d

2. Farmer 0
Livestock Yes O No O
Details:

3. Employed (please specify): Yes O No O

If yes — details — years) :

4. Factory worker:
Coal, hard rock miner
Cotton factory
Brick factory
Construction
Iron, steel factory
Rubber factory
Plastic factory
Wood factory, furniture, carpentry
Automobile repair
Chemical factory
5. Driver
Truck
Bus
Taxi
Motorbike
6. Beauty care (hairdresser, nail salon)
7. Other (— details — years):

aaaaa aaaaaaaaaaq

1.4. Education: What is the highest degree you have?
1. None
2. Primary school
3. Secondary school (first degree)
4. High school (second degree)
5. Post-secondary education

aaaaaq
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1.5. Geographical origin: Place of birth
A. Rural
1. Do you still live there? Yes O No O
2. Do you live in a city at present?
Yes, moved to this city in (year):

B. City: Still live in a city Yes O No O

1. Smoking habits
Do you currently smoke? (yes ==l1 cigarette/day) Yes O No O
a. If no, did you ever smoke? Yes O No O

(If no, jump to next Section III)
b. If yes, on average for how long (total number of)? Years
If <1 year, months:
c. If yes, on average, how many cigarettes/day?
d. If yes, when did you stop? Years: If less <1, months:

I11. Type of dwelling and indoor pollution
3.1. Since when have you lived in this house/apartment?
(years; if <1 year, note 0):

3.2. Not pertinent, was born in this place d
If you have lived in this house/apartment <1 year, please refer to the previous
house/apartment:
3.3. What type of accommodation do you live in?
a. Villa: detached semi-detached ~  inaterrace
b. Apartment/studio: What floor?

3.4. Humidity
1. During the last 6 months have you noticed any stains or leaks or felt that

the walls were wet? Yes O No O
2. Has your house been flooded during the last 6 months due to heavy rain?
Yes O No O

3.5. Cooking habits:

Fuel sources: Lighting Cooking Cooling Heating water
Electricity
Gas
Kerosene
Wood
Straw
Rice husk (chaff)
Oil
Coal
Charcoal
Animal dung
Other:
No
3.6. Kitchen type
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1. What type of cooking stove do you use at home?

Open fire/stove without chimney/hood Yes O No O
Open fire/stove with chimney/hood Yes O No O
Closed stove with chimney Yes O No O

2. Where is the cooking usually done (main cooking fuel)?

In a room used for living/sleeping Yes O No O

In a separate room used as a kitchen Yes O No O

In a separate building used as a kitchen Yes O No O

Outdoors Yes O No O

3. Is there an air extractor in your house? Yes O No O

If yes, how often is it used?

=1/day d
Every day d
>1/week, but not everyday d
From time to time d
Never/doesn't work anymore d

4. Dust, fumes, particles
How often do you use incense in the house (on average): Never OJ

Once a >1/week, not Occasionally/rarely
>l aday day everyday or never

Living room
Bedrooms
Worship room

How often do you use anti-mosquito incense in the house (on average)

Never O
Once a >1/week, not Occasionally/rar
>]aday day everyday ely or never
Living room
Bedrooms
Other rooms
5. How often do you use an air cooler in the house (on average) Never O
Once a >1/week, not Occasionally/rar
>] aday day everyday ely or never

Living room
Bedrooms
Other rooms
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6. Presence of pets in the house (number): None O
Dog d
Cat a
Birds a
Hamster d

Other (Details — Number):

7. Presence in the house/apartment of:
Rats, mice Yes O No O
Cockroaches Yes O No O

IV. Outdoor pollution
4.1. How would you describe the surroundings of your home?

1. Rural a

2. Industrial a

3. Residential (rich, upper class area, green) d

4. Urban (high density of building, lots of traffic, lots of shops) d

5. Mixed area (mix between at least two types of the categories described above)
a

4.2. How would you describe the traffic around your residence?

1. No traffic a

2. No blocked traffic, although there are cars and motorbikes in my surroundings
d

3. During rush hours, the traffic is blocked a

4. The traffic is almost permanently blocked a

4.3. How would you rate the pollution levels due to traffic (air pollution) in your

surroundings?

1. Extremely high d

2. High a

3. Average a

4. Fairly low a

5. Low d

V. Clinical evaluation
5.1. Have you had wheezing or whistling in your chest at any time in the last 12

months? Yes O No O
1. Have you been breathless at all when the wheezing noise was present?
Yes O No O
2. Have you had this wheezing or whistling when you did not have a cold?
Yes O No O
3. Have you woken up with a feeling of tightness in your chest at any time in the
last 12 months? Yes O No O
4. Have you been woken up by an attack of shortness of breath at any time in the
last 12 months? Yes O No O
5. Have you been woken up by an attack of coughing at any time in the last 12
months?
Yes O No O
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6. Have you had an attack or exacerbation in the last 12 months?
Yes O No O

5.2. Quality of life: restriction of activity
Because of those respiratory problems during the last 12 months, did you:
1. Have to stop working >1 week? Yes O No O
2. If yes, for how long (how many weeks in 12 months)?

Very
5.3. How does this significant  Significant = Moderate = Mild Not
health problem affect: impact impact impact impact No impact | relevant

1. Household duties
(cleaning, fixing, etc.)
2. Taking care of
children

3. Visiting family,
friends

4. Leisure activities

5.4. CRD and comorbidities:

5.5. Medication against parasites Yes O No O

VI. Access to finance for health care:
6.1. During the last 12 months how many times (on average) did you have to

(more than one answer is possible)?

Private Primary care
doctor/consultation service Hospital

Postpone medical examinations
because of a lack of money

6.2. Have you postponed buying drugs/medicines due to a lack of money?
Yes O No O
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RESUME

OBIJECTIF : Evaluer la prévalence et les facteurs de
risque de sensibilisation a des allergénes chez les
personnes atteintes de maladie respiratoire chronique
(CRD) au Sud du Vietnam.

SCHEMA : Un questionnaire relatif a ’environnement et
des tests cutanés aux allergenes aériens et alimentaires a
été obtenu chez des patients porteurs de CRD, définies
par des symptomes respiratoires et un déficit de la
fonction pulmonaire.

RESULTATS : Sur 610 CRD, il y a eu 56% de
bronchopneumopathie ~ pulmonaire  chronique
obstructive et 31% d’asthme ; 80% des patients ont
été des hommes. Les sensibilisants les plus fréquents ont
été les acariens (Dermatophagoides farinae, 22% ;
Blomia, 19% ; Dermatophagoides pteronyssinus, 18%)
et les cafards (13%). Parmi les patients, 37 % étaient nés
en zone rurale et 36%, en ville, tandis que 27% avaient

migré d’une zone rurale vers une zone urbaine. Etre né en
ville, par opposition a étre né a la campagne, a été un
facteur de risque de sensibilisation aux acariens (OR
1,56 ; 1C95% 1,11-2,20 ; P < 0,02). En analyse
multivariable, le lieu de naissance est resté un facteur de
risque de sensibilisation aux acariens. Par rapport aux
patients nés en ville, le risque de sensibilisation aux
acariens n’a pas été significativement différent chez les
patients nés a la campagne et ayant migré en zone
urbaine.

CONCLUSION : Les acariens et les cafards ont été les
allergenes les plus fréquents parmi les CRD dans le Sud
du Vietnam. Par rapport aux citadins, le fait d’étre né a la
campagne a été un facteur de protection vis-a-vis de la
sensibilisation aux acariens, mais cet effet n’a plus été
significatif apres migration de la campagne vers la ville.

RESUMEN

OBJETIVO: Evaluar la prevalencia y los factores de
riesgo de sensibilizacion a alérgenos en las enfermedades
pulmonares crénicas (CRD) en el sur de Vietnam.
METODO: Se obtuvo un cuestionario ambiental y
pruebas de puncion intraepidérmica para alérgenos
respiratorios y alimentarios en pacientes con
diagnostico de CRD, definida por los sintomas y el
deterioro de la funcion respiratoria.

RESULTADOS: De las 610 personas con CRD, un 56%
presentaba enfermedad pulmonar obstructiva crénica y
un 31% asma; el 80% era de sexo masculino. Los
elementos sensibilizantes mas frecuentes fueron los
acaros del polvo (Dermatophagoides farinae, 22%;
Blomia, 19%; Dermatophagoides pteronyssinus, 18%)
y la cucaracha (13%). De los participantes, el 37% habia
nacido en un entorno rural, el 36% en una ciudad y el
27% habia migrado de una zona rural a una zona
urbana. En comparacion con el nacimiento en medio

rural, el hecho de haber nacido en zona urbana fue un
factor de riesgo de sensibilizacion a los acaros (OR 1,56;
IC95% 1,11-2,20; P < 0,02). En un analisis
multivariante, se confirmé el lugar de nacimiento
como un factor de riesgo de sensibilizacion a los
acaros. El riesgo de este tipo de sensibilizacion no fue
significativamente diferente en los pacientes nacidos en
medio rural y los que migraban a un entorno urbano, al
compararlos con las personas nacidas en medio urbano.
CONCLUSION: Los acaros del polvo y las cucarachas
fueron los alérgenos detectados con mayor frecuencia en
las personas con CRD en el sur de Vietnam. En
comparacion con el hecho de haber nacido en un
medio urbano, el ser nativo de un medio rural
constituyé un factor de proteccion frente a la
sensibilizacion a los acaros del polvo, pero este efecto
perdia su significacion estadistica después de la
migracion a zonas urbanas.
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