JOURNAL OF FUNCTIONAL VENTILATION AND PULMONOLOGY J Func Vent Pulm 2020; 33(10): 1-xx
© 2020 JFVP. www.jfopulm.com. Print: ISSN 2650-1988. Online: ISSN 2650-3506 DOI: 10.12699/jfvpulm.11.33.2020.7

Check for

8 Open Access Full Text Article updates

ORIGINAL RESEARCH

Assessment of spirometry, breath carboxy haemoglobin
status in COPD patients & tobacco-smoke quit strategies

Evaluation de la spirometrie, du statut de I'hemoglobine carboxy
respiratoire chez les patients BPCO et des strategies pour arreter
de fumer du tabac

M. Saifuddin!, M. Hidayath Hussain?

1: Department of Pulmonary Medicine. Mahavir Institute of Medical Sciences. Vikarabad, Telangana
2: Department Of Pulmonary Medicine. Shadan Institute of Medical Sciences. Hyderabad

ABSTRACT

Background. More than 5 million of those deaths are the result of direct tobacco use while more than 6,00,000 are the re-
sult of non-smokers being exposed to second-hand smoke. Nearly 80% of the world's 1 billion smokers live in low-and
middle-income countries. Objective. The aim of this study was to assess strategies of anti smoking by personal, electronic,
spirometric and smoke analyzer, motivational methods. Methods. All the subjects were administered a questionnaire
about tobacco habit details, Spirometry and Carbon Monoxide monitor were used to assess breath carboxyl hemoglobin at
regular intervals to motivate and check compliance with anti tobacco strategy. The four parameters from (Spirometry,
Smoke Analyser, 6 Minute Walk Test, Reminder Via Electronic Communication) were performed at regular intervals
(baseline, 2nd, 3rd, 6th, 9th and at 12th month). Data were presented in the form of statistical Tables and charts. SPSS software
version 20 was used for statistical analysis. Results. Significant improvement was documented in FEV1, 6MWT and Breath
COHb from the 3rd month onwards. The quit rate of 40% was achieved at the end of 3 months but 25 of them were lost to
follow up and did not respond. 15% honored their consent and commitment and were followed for 1 year. This group
demonstrated a successful total quit i.e. 15% and a highly significant improvement in COHb% and 6MWT. FEV1 however
showed a minimal significant effect at 12 months.

Conclusion. The study proves that combination pack of strategies to stop smoking among chronic smokers is likely to be
successful provided the health personnel involved are fastidious in their implementation. Further work is required in this
area in the developing countries to improvise and sustain at a public health framework.
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RESUME

Introduction. Plus de 5 millions de ces déces sont le résultat de I'usage direct du tabac tandis que plus de 6 000 000 sont le
résultat de I'exposition de non-fumeurs a la fumée secondaire. Prés de 80% du milliard de fumeurs dans le monde vivent
dans des pays a revenu faible ou intermédiaire. Objectif. Le but de cette étude était d'évaluer les stratégies de lutte contre
le tabagisme par des méthodes de motivation personnelles, électroniques, spirométriques et de fumée. Méthodes. Tous les
sujets ont recu un questionnaire sur les détails des habitudes tabagiques, une spirométrie et un moniteur de monoxyde de
carbone ont été utilisés pour évaluer la respiration carboxyle hémoglobine a intervalles réguliers pour motiver et vérifier la
conformité avec la stratégie anti-tabac. Les quatre parameétres de (spirométrie, analyseur de fumée, test de marche de 6
minutes, rappel par communication électronique) ont été effectués a intervalles réguliers (ligne de base, 2e, 3e, 6e, 9e et 12e
mois). Les données ont été présentées sous forme de tableaux et graphiques statistiques. La version 20 du logiciel SPSS a
été utilisée pour l'analyse statistique. Résultats. Une amélioration significative a été documentée dans FEV1, 6MWT et
Breath COHb a partir du 3éme mois. Le taux d'abandon de 40% a été atteint au bout de 3 mois mais 25 d'entre eux ont été
perdus de vue et n'ont pas répondu. 15% ont honoré leur consentement et leur engagement et ont été suivis pendant 1 an.
Ce groupe a démontré un abandon total réussi, c'est-a-dire 15% et une amélioration trés significative du COHb% et du
6MWT. Le FEV1 a cependant montré un effet significatif minimal a 12 mois. Conclusion. L'étude prouve qu'un ensemble
combiné de stratégies pour arréter de fumer chez les fumeurs chroniques est susceptible de réussir a condition que le per-
sonnel de santé impliqué soit exigeant dans leur mise en ceuvre. Des travaux supplémentaires sont nécessaires dans ce
domaine dans les pays en développement pour improviser et maintenir un cadre de santé publique.

MOTS CLES: Fumée du tabac; BPCO; spirométrie; carboxyle d'hémoglobine.
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INTRODUCTION

Tobacco is the major cause of death during produc-
tive years of their life. The overall untimely deaths
produced by tobacco during the last century has
been projected about 100 million [1]. Globally, tobac-
co as a risk factor causes 4.1% of the total burden of
disability (WHO, 2002c). It has been estimated that
there are 1.1 billion smokers worldwide and 182 mil-
lion (16.6%) of them live in India [1-4]. It has been
predicted by the World Health Organization (WHO)
that more than 500 million people alive today will be
killed by tobacco by 2030 and tobacco consumption
will become the single leading cause of death [5].
India is home to the world's second largest number
of tobacco users. Tobacco household survey 2010
covered 99%of Indian population of which 275 mil-
lion were tobacco users, 111 million will smoke, 206
will chew or both. Due to tobacco smoking habit
there will be persistent reduction in FEV1 and FE-
V1/FVC; these are the characteristic physiological
abnormalities of COPD. The reduced FEV1 is not
reversible with inhaled bronchodilators, although
improvements up .to 15% are common. On average,
expiratory air flow decrease twice as fast in smokers
(40ml/yr) than non-smokers (20ml/yr) [6]. The
smoking of tobacco, particularly as cigarettes, results
in increased breath COHb% (carboxy hemoglobin)
levels. Whereas COHb concentrations of 5% are rare-
ly found in nonsmokers, concentrations of 5-15% are
often found in smokers [7]. In smoking cessation
programme ,the measurement of FEV1 by Spirome-
try and COHD by smoke analyser in expired air may
be useful in showing smokers the level of FEV1 and
COHbD in their exhaled air which decreases overtime
after cessation of smoking [8]. The present study is
undertaken to study the assessment of Spirometry,
COHb in COPD patients and tobacco smoke quit
strategies.

METHODS

Place of study. The present study was conducted in a
highly polluted urban zone of Langerhouse near the
institute (Shadan Institute Of Medical Sciences, Hy-
derabad, Telanagana).

Type of study. This was a pilot study.

Sample collection. Sample Size : 100 subjects.

Sampling methods. Consecutive sampling.

Inclusion criteria. 100 male smokers who were road-
side vendors and shopkeepers were selected for the
study.

Statistical methods. Data were presented in the form
of statistical Tables and charts. SPSS software ver-
sion 20 was used for statistical analysis .

Ethical approval. Approval was taken from the Insti-
tutional Ethics Committee prior to commencement
of the study
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RESULTS

Demographic characteristics

TABLE1 Demographic characteristics

SUBJECTS AGE WEIGH HEIGHT BMI
(N=100) (KGS)  (CMS)

gﬁ‘;ﬁrer 4081 + 7338+  163.69+ 2742+
e 475 118 5.84 441
Smoker 3468+ 6923+ 16385+ 2602+
(N=60) 1036 1263 6.74 5.72
Zﬁf;:is 3292+ 7900+ 16488+ 2927+
A 9.76 12.12 9.01 534
Total quitters 3667% 7127+ 16447+ 2649+
(N=15) 11.8 5.68 7.59 Bhil

The demographic characteristic of age, height,
weight and BMI did not show statistically significant
difference between never smoker v/s smoker.

TABLE2 Never smokers vs smokers

SUBJECTS FEV1 6MWT COHB%
(%PRED)

Never smokers 7613 + 581.19 + 7.06 £
(N=16) 3.77 38.87 2.24
Smokers 72.75 + 519.07 £ 20.65 +
(N=60) 6.55 66.92 7.75

The difference in the 6MWT and COHb% between
Never-Smokers and Smokers was highly significant
(p<0.0001). No difference was observed in the two
groups with reference to FEV1.

Total quitters (TQ)

SUBJECTS ("/oFI}’EI‘{[];D) (1\2%5) C(cx)’lrjl?/[;/o

. 68.80 + 394.7 + 228+
12.06 70.4 8.07

oo 4D e o
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A
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Significant improvement was observed in FEV1 in
the 12th month versus the initial value (p<0.02). Sig-
nificant improvement was observed in 6MWT at
3rd,6th 9th 12th month compared to the initial value
(p<0.0001). The COHb% demonstrated highly sig-
nificant reduction at the 3rd,6th,9th and 12th month
compared with the initial value (p<0.0001).

Partial quitters (PQ)

TABLE 4 Partial Quitters (PQ)

SUBJECTS 0
(N=25) FEV1 6MWT COHB%

Baseline 7132 £097 496.04+9.88 14.52+1.16

2nd Month 69.72 +0.97 528 +9.88 13.2+1.16

3rd Month

(N=14) 7214 +£1.30 543 £13.2 10.35+1.55

The partial quitter group demonstrated significant
improvement inbMWT in the 3t month (p=0.01) .
FEV1 and CoHb did not show statistically significant
difference over 3 months.

DISCUSSION

In our study 100 male smokers who are roadside
vendors and shopkeepers were selected from a high-
ly polluted area of Langerhouse, and followed up for
1 year. Out of 100 subjects, 40 followed up to 1 year
and 60 lost to follow up. Out of 40 subjects 25 are
partial quitters who followed up to 3months and 15
subjects are total quitters (TQ). The following param-
eters Spirometry (FEV1), 6 MWT, COHb% were per-
formed at an interval of 0 ,2nd 3rd 6th 9th 12th month.
In our study, FEV1 among total quitters had signifi-
cant improvement at 12th month compared to the
baseline (p<0.001). The study of Scanlon PD et.al [9]
3,926 smokers with mild-to-moderate airway ob-
struction were randomized to smoking cessation
groups or to a nonintervention group. Participants
who stopped smoking experienced an improvement
in FEV1 in the year after quitting (an average of 47
ml or 2%). The subsequent rate of decline in FEV1
among sustained quitters was half the rate among
continuing smokers, 31 +/- 48 versus 62 +/- 55 mL
(mean +/- SD), comparable to that of never-smokers.
They came to a conclusion that smokers with airflow
obstruction benefit from quitting despite previous
heavy smoking, advanced age and poor baseline
lung function. In the study of Pezzuto A et .al [10], a
total of 181 current smokers were prospectively en-
rolled. All subjects were given 3 months of vare-
nicline plus nicotine-replacement therapy combined
with basic counseling. Subjects were sorted into two
subgroups after 3 months: quitters and reducers.

J Func Vent Pulm 2020;33(11):7-11

30% of their subjects demonstrated severe obstruc-
tion. The most significant improvements were ob-
tained in quitters: carboxyl hemoglobin was reduced
by 1.06%, the average expiratory flow between 25
and 75% of vital capacity increased by 16% from pre-
dicted, mean serum CEA level decreased by 1.83 ng/
ml and FEV1 increased by 2.57% from predicted.
Subjects with severe obstruction were more compli-
ant to the cessation strategy. Compared to Pezzuto et
al study [10] we had only 15% of total quitters as we
did not use any pharmacological intervention such
as varenicline, bupropion, nicotine replacement ther-
apy are not provided free of cost by any governmen-
tal or charitable organizations. The usual cost of such
therapies is Rs 200-300/day. Therefore none of our
patients hailing from the lower socoieconomic status
agreed to purchase these medicines for a prolonged
period of 3 months to 12 months. In addition to the
total quitters, 4 of our smokers regularly used elec-
tronic cigarettes but did not comply with our request
to undergo Spirometry and breath carboxy Hb even
when they were offered these investigations free of
charge. They claimed that they reduced their routine
cigarette consumption to less than 5 from 1-2 packs a
day after shifting to electronic cigarettes. The study
of Tashkin DP et.al [11]examined serial changes in
spirometry and Clinical COPD Questionnaire (CCQ)
scores (measuring respiratory symptoms and health-
related quality of life) in COPD participants by
smoking status during a smoking cessation trial. In
this randomized, double-blind trial, smokers with
mild-to-moderate COPD were treated with vare-
nicline 1 mg b.i.d. or placebo for 12 weeks and fol-
lowed to Week 52.Change from baseline in post-
bronchodilator FEV(1) was significantly improved in
continuous abstainers (121.8 mL) vs. continuous
smokers (37.9 mL) at Week 12 (P = 0.0069), but not at
Weeks 24 or 52. Comparing the above studies (1011
FEV1 shows significant improvement in TQ Vs con-
tinuing smokers. Our study has also shown signifi-
cant improvement in FEV1. In the study of Man-
toani et.al [12] 24subjects were assessed at baseline,
immediately after completion of the program, and 1
year later for PADL, lung function, 6-min walking
distance (6MWD), smoking habits, quality of life,
anxiety, and depression. The 5-month program used
pedometers and informative booklets as interven-
tions. 20% subjects had quit the smoking habit and
improved 6MWT to 694 meters from the baseline of
530 meters. In our study, 6 MWD in TQ (N=15) from
baseline value of 394+/-70.4(SD) improved to 443.0+/
- 76.1(SD) (P=<0.000 )at 12t»month. In the study of
Mesquita R et.al[13],current smokers and ex-smokers
had lower exercise capacity than never smokers on
6MWT. This was a cross sectional study and not a
prospective one. In our study COHb% in TQ (N=15)
reduced from baseline 22.8+/-8.07 (SD) to 5.00+/-
1.13(SD) at 12 month, which shows very significant
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reduction in COHb% (p=<0.001). An important like-
ly confounder for persistence of higher COHb and
failure to return to the lowest possible level of COHb
after total quit of smoking is the atmospheric pollu-
tion. All the non smoking and smoking subjects in
our study hailed from a busy commercial street with
a high density of heavy commercial vehicles. They
spent 12-14 hours per day in their roadside shops or
kiosks. None of the petty shops they ran had an air
conditioned environment which could be a barrier to
the street vehicular exhaust. The area Langer Houz
has been documented as a “high pollutant” area by
the Pollution Control Board. The upper limit for res-
pirable particulate matters is 100mcg/cu.mm of air
by the Pollution Control Board. The area under
study has demonstrated a frightening level of
300mcg/cu.mm by the Pollution Control Board, on
par with busy commercial junctions such as Pun-
jagutta. It has previously been shown that COHb is
elevated in people using fossil fuels even if they are
non smokers. Biomass fuels are considered to be re-
sponsible for indoor pollution. The independent ef-
fect of vehicular pollution and the additive effect of
vehicular pollution plus smoking are difficult to sep-
arate in the analysis. In a study of Bednarck M et. al
[14] 4494 current smokers were recruited. All subjects
were screened by spirometry for signs of airway ob-
struction. At the time of screening all received sim-
ple smoking cessation advice. Spirometry was used
as a motivational tool to quit smoking .No pharma-
cological intervention was done and subjects were
followed up for a period of 1 year. Combining Spi-
rometry and exhaled COHb% showed 16.3% smok-
ing cessation rate in subjects with airway obstruction
and 12.0% rate in subjects with normal Spirometry
(p<0.0003). In our study, spirometry, 6MWD,
COHb%, Text messaging (SMS) and basic counseling
showed total quit in 15 subjects who complied with
anti tobacco cessation for 1 year. In our study,
telephonic counseling and Text messaging shows

CONFLICT OF INTEREST
Non.
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