IAJPS 2021, 08 (1), 1925-1929 Aneela Latif et al ISSN 2349-7750

CODEN [USA]: IAJPBB ISSN : 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES

ICEUTICAL SCIENCES SJIF Impact Factor: 7.187

Avalable online at: http://www.iajps.com Research Article

STUDY TO KNOW THE COMPARISON OF LUNG FUNCTION
VARIATIONS AMONG ANEMIC AND NON-ANEMIC ADULTS

'Dr Aneela Latif, 2Dr Maria Liagat, Dr Fareeha Saani Farooqi
!Dera Ghazi Khan Medical College, D.G Khan., 2University Medical and Dental College,
Faisalabad., Medical Officer, Hamid Latif Hospital Lahore

Article Received: November 2020  Accepted: December 2020  Published: January 2021

Abstract:

Obijective: To find the correlation that exists between blood hemoglobin/ serum iron indices and lung function tests.
To compare changes in lung functions amongst the anemic and non-anemic adults.

Study Design: Case control study.

Place and Duration of Study: This study was conducted at the Jinnah Hospital Lahore from March 2020 to
September 2020.

Materials and Methods: 100 males and 100 female diagnosed iron deficient anemic adults in range of 18-45 years
and with no co-morbid respiratory and cardiac diseases were included. Inclusion criteria included iron deficient
anemic adults with no acute emergency states and no chest and back area deformities. Blood samples were
reanalyzed for blood hemoglobin (Hb) by automated cell analyzer and anemia were rechecked for confirmation of
iron deficiency anemia (IDA) by doing further tests like serum iron, serum ferritin, serum Total Iron Binding
Capacity (TIBC) levels by Enzyme Linked Immunosorbent Assay (ELISA). Digital spirometer was used to perform
Pulmonary Function Tests (PFTs) which includes Forced Vital Capacity (FVC) and Forced Expiratory Volume in
1%tsecond of FVC (FEV,) in all anemic patients and lung functions were compared with lung functions of non-
anemic healthy individuals.

Results: The FVC and FEV1 in male and female cases were significantly reduced(p<0.05) as compared to that in
male and female controls respectively. Whereas the FEV1/FVC ratio was significantly increased (p<0.05) in male
and female cases. Restrictive lung changes were observed in male and female cases.

Conclusion: In the present study positive association was observed between blood Hb/serum iron indices and lung
functions in anemic patients. The results showed restrictive lung function changes in anemic subjects. While no
abnormal lung function changes were found in non-anemic healthy participants.
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INTRODUCTION:

Anemia is characterized by decreased quantity of red
blood cells and/or decreased levels of hemoglobin
below normal levels. Normal range of hemoglobin
levels in adult males are 13.5-18.0 g/dl and in female
adults are 12.0-15.0g/dl. Anemia is considered when
hemoglobin levels are less than 13.5 g/dl in adult
males and less than 12 g/dl in adult females [1].
Although anemia affects any gender and age but its
prevalence in lower socioeconomic population is
profound [2].  According to World  Health
Organization (WHO), around 528.7 million (29.4%)
women of reproductive age are globally affected by
anemia. According to this report severe anemia was
found in 20.2 million women. In accordance with
National Nutritional Survey conducted in 2018 in
Pakistan, anemia was prevalent in 41.7% of women
of reproductive age. This survey showed a slightly
higher proportion in rural (44.3%) as compared to
urban settings (40.2%) [3]. Molecular oxygen is
necessary for proper functioning of all biological
systems. In conditions like anemia where there is
decrease in supply or decrease in the utilization of
oxygen profound changes occur in cell metabolism.
This causes accumulation of intermediary products of
metabolism like lactic acid etc in the tissue. This may
lead to increase in fatigability and decrease work
output. So respiratory efforts become less powerful
and respiratory muscle’s weakness occurs. Earlier
studies have proved that anemia has varied effects on
various respiratory parameters. Larger percentage of
anemia is due to IDA alone. IDA has been shown to
result in impaired work capacity, lower cognition
function and impaired immune response [4].

Anemic patients had significantly higher medical
research council dyspnea scale and number of
exacerbations than patients with normal Hb levels in
a study conducted in Egypt [5].In asthmatics,
decreased concentrations of iron can initiate
pathophysiologic mechanisms leading to the
development of asthma.  Bronchoconstriction
occurred due to inflammation and muscle contraction

[6].

The studies establishing relationship of blood
hemoglobin/ serum iron indices and dynamic lung
function tests are very limited [7]. Hence, the present
study was undertaken to observe the relationship of
hemoglobin/serum iron indices with dynamic
ventilatory tests in iron deficient anemic patients and
to compare the lung functions among anemic and
non- anemic adults. By knowing the association
between blood hemoglobin/ serum iron indices with
lung function tests, we can detect early changes in
lung functions in anemic subjects and hence by
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correcting anemia we can indirectly improve the
function of lungs.

MATERIALS AND METHODS:

The present study was carried at Jinnah Hospital
Lahore from March 2020 to September 2020.
Patients who were attending in the hospitals were
screened for the presence of lung function changes in
diagnosed iron deficient anemic patients. Purposive
sampling was done. Written consent was obtained
from all participating individuals. 100 male and 100
female patients within the age group of 18 to 45 years
and 50 Male & 50 female healthy individuals were
included. Diagnosed iron deficient anemic patients
confirmed by blood Hb, serum Iron, serum Ferritin,
serum TIBC and serum % transferrin saturation
levels were included.

The patients with any other diseases like cardiac,
lung diseases, any infectious diseases, and any
inflammatory disorders were excluded. Patients with
back, chest deformities, other types of anemia, active
smokers and pregnant women were also excluded.

All the participant’s blood hemoglobin and serum
iron indices (serum iron, serum ferritin, serum TIBC
levels) were measured by automated cell analyzer
(Sysmex Kx-21) [8]and ELISA (sandwich ELISA kit
(cat # YHB2785Hu; Bio Check (Foster city, CA,
USA, cat #. BC- 1025) [9] respectively.

Hemoglobin estimation was done by diluting blood in
a solution containing potassium cyanide and
potassium ferricyanide. Hb is converted into cyan-
methemoglobin (HICN), which is a colored-product.
The color intensity is read in the colorimeter or
spectrophotometer at a wavelength of 540nm, and the
absorbance is proportional to the concentration
of hemoglobin in the blood [10].

Serum ferritin levels were measured by ELISA. The
first step is adding approximately 35 pl serum and
BSA-buffer (bovine serum albumin) to each well.
Then for 15 minutes, plates are allowed to stand at
room temperature. Then the wells are rinsed 3 times
with  PBS (phosphate-buffered saline) after
aspiration. Then again the plates are allowed to stand
for 15 minutes after adding antiferritin to each
well. Again PBS is utilized for rinsing the
wells. Then the substrate solution containing p-
nitrophenylphosphate (PNP) is added to each well.
After keeping the wells at room temperature for 1 hr,
the reaction is stopped by adding one drop of 1 M
sodium hydroxide to each well. Visual estimation of
the intensity of the yellow color in each well is
performed. Finally, color intensity of each well is
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compared to ferritin standards containing 0, 20, 50,
100, 200, and 500 pg/liter [11].

Digital spirometer (Microlab 3300 electronic
spirometer, Micro  Medical Limited, Kent,
England) was used to measure lung volumes and
capacities. Three acceptable forced expiratory
readings were taken for each variable and the best
value was selected. Subjects were given a rest of 2-3
minutes between the tests. Nose clips were used in
our study [12].

Statistical Analysis:

Data for blood hemoglobin, serum ferritin, total
serum iron, serum TIBC, serum % Transferrin
saturation and lung function tests were analyzed by
using independent sample t-test, and has given
numerical values between two variables that were
measured on same interval and results were
calculated using SPSS 22.0 at p-value< 0.05. Pearson
Correlation was used to correlate between blood
Hb/serum iron indices and lung functions.

RESULTS:

During study period, two hundred iron deficient
anemic patients (N=200) were included, that
consisted of hundred male and hundred female
individuals. One  hundred healthy individuals
(N=100) participated as controls. These healthy
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subjects consisted of fifty males and the same
number of females.

Table | showed that FVC in male controls was
4.05+0.05 Liters and FVC in male cases were
3.09£0.09 Liters and the t-values and p-values are
70.13 and 0.01 respectively. FVC in female controls
were 3.34+0.31 Liters and FVC in female cases were
2.40£0.59 Liters and the t-values and p values are
10.54 and 0.01 respectively. FEV1 in male controls
were 3.35+0.09 Liters and FEV1 in male cases were
2.80£0.06 Liters and the t values and p values are
40.46 and 0.01 respectively. FEV1 in female controls
was2.70+0.97 Liters and FEV1 in female cases was
2.24+0.58 Liters and the t values and p values are
3.62 and 0.01 respectively. FEV1/FVC ratio in male
controls was 0.82+0.19 % and the ratio in male cases
was0.90+0.18 % and the t values and p values are -
251 and 0.01 respectively. FEV1/FVC ratio in
female controls was 0.80+0.04 % and FEV1/FVC
ratio in female cases was 0.92+0.25 % and the t
values and p values are -3.36 and 0.01 respectively.

Comparison of PFTs in Table | showed that The FVC
and FEV1 in male and female cases were reduced
significantly (p<0.05) than in male and female
controls respectively. Whereas the FEV1/FVC ratio
was increased significantly (p<0.05) than in male
and female cases. Therefore, Restrictive lung disease
was observed in anemic subjects.

Table No.1: Mean Comparison of Pulmonary Function Tests among controls and cases

Control Cases t-value
Parameters Gender Mean SD Mean SD p-value
Male 4.05 0.05 3.09 0.09 70.13 0.01
FVC (L) Female 3.34 0.31 2.40 0.59 10.54 0.01
Male 3.35 0.09 2.80 0.06 40.46 0.01
FEV1 (L) Female 2.70 0.97 2.24 0.58 3.62 0.01
Male 0.82 0.19 0.90 0.18 -2.51 0.01
FEV1/FVC (%) Female 0.80 0.04 0.92 0.25 -3.36 0.01

P <0.05 Significant

P>0.05 Non-significant




IAJPS 2021, 08 (1), 1925-1929 Aneela Latif et al ISSN 2349-7750

Table No.2: Mean Comparison of Biochemical parameters among Control & Case

Control Cases
Parameters Gender Mean SD Mean SD t-value -value
Male 14.01 1.96 7.05 1.15 27.36 0.0001
Blood hemoglobin(g/dl) | Female 12.06 1.89 6.05 1.32 22.64 0.0001
Male 144.54 50.32 20.23 2.36 24.73 0.0001
Serum Iron(ug/dl) Female 108.66 15.28 15.0 3.30 58.79 0.0001
Male 156.68 25.98 9.12 1.03 56.9 0.0001
Serum Ferritin(ug/l) Female 96.34 22.60 8.0 1.14 39.12 0.0001
Male 349.60 51.73 625.01 10.01 -51.5 0.0001
Serum TIBC (ug/dl) Female 272.84 32.77 650.50 12.04 -102.5 0.0001
Male 35.4 3.13 9.99 2.56 53.12 0.0001
% Transferrin
Saturation Female 30.42 2.52 5.23 2.19 63.1 0.0001

P <0.05 Significant P>0.05 Non-significant

Table 2 showed that the Mean value of hemoglobin
in male controls was 14.01+1.96 g/dl and mean value
of hemoglobin in male cases was 7.05+1.15 g/dl and
the t-values and p values are 27.36 and 0.0001
respectively. The mean value of hemoglobin in
female controls was 12.06+1.89 g/dl and mean value
of hemoglobin in female cases was 6.05+1.32 g/dl
and the t-values and p-values are 22.6 and 0.0001
respectively. Mean value of serum Iron in male
controls was 144.54+50.32 pg/dl and in male cases
was 20.23+2.36 pg/dl and the t-values and p-values
are 24.73 and 0.0001 respectively. Mean value of
serum Iron in female controls was 108.66+15.28
pg/dl and in female cases was 15.0+3.30 pg/dl and
the t-values and p-values are 58.79 and 0.0001
respectively. Mean value of serum ferritin in male
controls was 156.68+25.98 ug/L and in male cases
was 9.12+1.03 pg/L and the t-values and p-values are
56.9 and 0.0001 respectively. Mean value of serum
ferritin in female controls was 19.34+22.60 ug/L and
in female cases was 8.0+1.14 ug/L and the t-values
and p-values are 39.12 and 0.0001 respectively.
Mean value of serum TIBC in male controls was
349.60 pg/dlI+51.73 pg/dl and in male cases was
625.01+10.01 pg/dl and the t-values and p values are
-51.5 and 0.0001 respectively. Mean value of TIBC
in female controls was 272.84+32.77 pg/dl and in
female cases TIBC was 650.50+12.04 pg/dl and the
t-values and p-values are -102.5p value and 0.0001
respectively. Mean value of % transferrin saturation
in male controls was 35.4+3.13 % and in male cases
was 9.99+2.56% and the t-values and p-values are
53.12 and 0.0001 respectively. Mean % transferrin
saturation in female controls was 30.42+2.52 % and
in female cases was5.23+2.19 % and the t-values and
p-values are 63.1 and 0.0001 respectively.

Comparison of biochemical parameters among
controls and cases in Table 2 showed that blood
hemoglobin/serum iron indices of both genders were
significantly (p=<0.05). lower in anemic group.

DISCUSSION:

Millions of people around the world are affected by
anemia. Profound prevalence of anemia has been
observed in developing countries. Anemia hampers
the normal metabolism of body due to anemic
hypoxia, which could have different systemic effects.
Out of which one effect is on the respiratory system.
Therefore, anemic subjects are not able to blow out
air at its maximum capacity because respiratory
efficiency deteriorates due to prolonged anemia [13].

In the present study, patients with IDA with low Hb
levels had significantly lower PFT values (FVC
3.09£0.09, FEV1 2.80+0.06, FEV1/FVC ratio
0.90£0.18) in males and in females (FVC 2.40+0.59,
FEV1 2.24+0.58, FEV1/FVC ratio 0.92+0.25)
(p<0.05). Several studies have supported the current
findings. A study conducted on anemic Iranian male
and female healthy subjects with no history of
respiratory diseases showed reduced PFT values
[16].

A US based cross-sectional study revealed negative
correlation between serum iron indices and FVC and
FEV1 [17], which is in contradiction to the current
research. In the present study, FVC showed
significant positive correlation with serum iron
indices. Serum iron levels were found to be positively
related with the FEV1 in a nationwide study
conducted in Korea [18]. In a study conducted in
Austria, the subject’s PFTs declined with reduction in
concentration of serum ferritin levels [19]. Similar
significant positive (p<0.05) association was found in
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the present study between serum ferritin levels and
PFTs in anemic adults.

Until recently no association has been found between
serum TIBC levels and PFTs in anemic
individuals. However, the present study
demonstrated negative association between serum
TIBC and FVC and FEV1 but showed significant
positive association with FEV1/FVC ratio (p<0.05).

CONCLUSION:

In the present study, restrictive lung function changes
were found in iron deficient anemic individuals.
Whereas lung functions were normal in non-anemic
healthy adults.
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