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PULMONARY FUNCTION TESTS IN THALASSEMIC PATIENTS
Meaad kadhum Hassan & Waleed Khalid Abdul-Lateef

' ABSTRACT
Spirometry and body DPlethsmography were done for Jorty thalassemic patients (27 male @ 1 3 females) attending the Thalassemia

Center of Basrah Maternizy
vital capacity (F1/C), peak

and Children Hospital and 38 age and sexc matched control stbjects. Measured indices include  forced
expiratory flow rate (REFR), forced exgpiratory volusme in one second (EEY1), the ratio of FEV'1/

FIC. foreed expiratory flow at 25%: 75% of FVC, residual volume (RV) and total lung capacity (TLC), Notmal lung fuhctioh
was found in 60% of thalassemic patients, while abnormal kung function was seen in 40% compared to 7.5%in the conirol group.
Rernrictive pulmonary disease was the Predominant abnormality and it ivas detected in 32.5%, while obstructive pﬂ/f)éijiiag disease
was found in 7.5%. From this study we conclude pulmonary abnormalities matnly restrictive patters are Jrequent in thalassemic

paliculy.

INTRODUCTION

he  thalassemia syndromes are a
T heterogeneous group of inherited anemias

characterized by defects in the synthesis
of one or more of the hemoglobin tetramer!"’, As
a group, thalassemias represent the most
common single gene disorder known!!, The
thalassemias has been encountered in virtually
every ethnic group and geographic location. In
Iraq thalassemias also occur frequently, mainly
B-thalassemia, in Ba%hdad the frequency of B-
thalassemia is 4.4%2 |p 1999, WHO has
estimated that the carrier frequency of -
thalassemia in Iraq is about 3% and the annual
births of homozygous are about 571/-year, ¥l In
Basrah a recent study has revealed that the
frequency of B-thalassemia gene is 4.6%!Y, The
~analomic and histological changes observed in
thalassemia  major reflect chronic, severe
hemolytic anemia, the long-term effects of
hypoxia and consequences of therapy’l, The
clinical manifestations are secondary to
decreased oxygen delivery to the tissue
ineffective erythropoesis and iron overload. [1ef
. Mild abnormalities of pulmonary function are
common in thalassemic patients!!*), However,
the exact paﬂqophysiol()fgy of lung damage is
less clearly understood!”, Some patients exhibit
primary restrictive defects®!” while in others,
pulmonary function studies reveal mild to

Mmoderate  small airway  obstruction and
hyperinflation"",  The reason for these
differences is not clearl™] The specific

objectives of this study were to systematically
clagsify the pattern of lung function in
thilassemic patients.

PATIENTS & METHODS
orty thalassemic patients were reciuited
F from the Thalassemia Center of Basrah
Maternity and Children Hospital during
the period from 1/6/2000-1/9/2000. The patients
were 27 males & 13 females, theit ages ranged
from 8-20 years. Twerity-seven patients have

" homozygos B-thalassemia, and 13 have sickle B-

thalassemia diagnosed by Hb-electtophoresis.
Complete physical exantination was done for
each patient including weight and height,
hemoglobin and chest X-ray were checked also.
No patient had pulmonary symptoms at time of
the study and those with cardiac complications
were. excluded, all were clinically stable at the
time of the study. Thirty-eight subjécts matched
for the patient age, sex, and height were
recruited from the near by primary and
secondary schools. Pulmonary functioti test was
carried out using computerized device; jaegar
spirometry 1995 West Getmany, Before the
measurement, the device was standardized for
climate, humidity and level above sea sutface.
The same technician petforined all tests, each
subject repeated the test at least twice and the
best of two readings were chosen. Spirometry
and body plethesmography were done; and in
some patients gas diffusion test using helium
and CO was performed. Lung function tests
were done using spirometry and body
plethesmography, the following indices wete
included in the analysis; forced vital capacity
(FVC), forced expiratory volume i one second
(FEV|), the ratio of FEV(/FVC, forced
expiratory flow at 25%-75% of FVC, residual
volume (RV) and total lung capacity (TLC). All
measured indices were expressed as percent of
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predicted normal values. The determination of
pattern of lung function was made according to
the guidelines of American Thoracic societ?' for
the interpretation of lung function testing!' 2 in
to: Normal when the TLC and/ or the FVC, the
FEVI, and the FEF,s5.75 were within the normal
range (i:e TLC, FVC, and FEVI> 75% of the
predicted value, FEF;5.95 > 65% predicted value
and proportional to each other, Obstructive
when the ratic FEV1/ FVC was < 85%, FEF2s.35
was disproportionately lower relative to FVC,
and expiratory flow volume was concave,
Restrictive; when TLC and /or FVC were lower
than 75% of predicted normal value with
proportionate decrease in FEV1 and FEF25-75
and FEVI/FVC ratio >85. Statistical analysis
was expressed as mean * SD, t:testand Chi-
square test were used to determine the relative
importance  of  various  variables. The
comparison between groups was performed with
one way analysis of variance (ANOVA). P-
value at <0.05 was regarded as significant, and
<0.01 as highly significant.

RESULTS

orty thalassemic patients and 38 controls
F were included in the study, there were ho

significant differences in age, sex and
height of both groups (Table-1) .The results of
pulmonary function test from 40 thalassemic
patients were analyzed, (Table-2), normal
pulmonary function test was found in 24 (60%),
restrictive *pattern in 13(32.5%) and the rest had

obstructive pulmonary disease 3(7.5%). '
mean age of thalassemic patients with restrictive * .
pulmonary disease was significantly highet than
controls, (Table-2). The same - fable
demonstrates that there is~no statistically
significant difference in mear weight, height
and hemoglobin level among the three groups
(P>0.05). The determination of patterh of lung
function was made according fo the guidelities
of American Thoracic society for the
interpretation of lung function testing, Table-3
demonstrates the patterti of lufig furiction among
thalassetmic patients and control group, 44.4%
of patients with homozygous { thalassemia have

restrictive patterti edtpaféd to 7.6% and 2.5%

in patients with ' giekle  B-thalassemid and
cofitrols, These ~différences weté statistically
significant  (P-vdlue™ 20.05° and <0.01
respectively). The indices of lung functiott for
thalassemic patients afe présemted in Table-4,

The FEVi, TLC and RV wete significantly’

lower in those with restrictive patteth compéared
to patients with noriidl lung futiction, while the
FEVI/FVC was sighificantly.-6tet if patients
with obstructive airway disedse. The impact of
age on pulmonary function in thalassetnic
patients ~ was  evaluated  (Table-5). It

.demonstrates that with ificredsing age there is

deterioration in all luhg functioft parameters,
which were significatitly lower in thalasseiic
children older than 12'yeats cotripared to thoe~

- younger than 12 yéafs-; B

Table 1. Characteristics of patients.and cohtrols.

Characteristic Thalassemit Control group | . P-value
group
Age(year)
Mean 14+ 3 12.7+£2.62 P >005
Range (8-16) (8-18) s
A5 ‘
s. Heiehic) 131.4+5 135.3£11.4 P >0.05
3
3
X Male 27 23
' i P >0.05
Female 13 5. :
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Table 2 Demographic profile of thalassentic patients according to the Pattern
of pulmonary function.

Pulmonary funiction | Age(year) . Height(cm) | Weight(KG) | Hb(g/dl)
Normal

N=24 1344.2 130£10.5 2743 9+1.5

Restrictive , § i -
N=13 16+5.5% . 132+3.5 2616 8.5£1.0

Obstructive 7 Lo
N=3 13£2.8 13242.1 28256 | 87419

Data are expressed as Meant§ D, t-test used
*P < 0.05 (compared normal and restrictive group)

Table 3. Pattern of lung function anong thalassemic patients and coitrol group

B-thalassemia Sickle/ B-
Type of pulmonary £ ontiol; Grou thalassethia group
Furiction : N=38 N=27'p ' =-13g
Normal 35 92.5% 14 51.8% 10 76%
Restrictive L' 25% 12 44.4%t 1 7.6%
Obstructive 2 5% 1 3.7% 2 15.3%
i : i
;' P<0.0] (compared f§ thalassemia and control group)
* P <0.05 (compared. f§ tbala.r.rem:a and sickle/ [ tba!a.r.remm group, )
Table 4. Indices of lung function in thalassemic patients
; Normai Obstructive . Restrictive
Index n=24 n=3 n=i3
—FVC 74.6£12.7 " 7442.8 67.7+14.5
- FEVI 76.6=12 . 67.5+£3.3 62.6+14.3%
1LC 99+19.7 107+8.4 67.5+£10.8*
FEV1/FVC 92.4+9.7 Lo 165567 i 903LERE
" RV . 17074 ~ 1~ 181%20.2 _ g8.5idet
PEFR 74.4+22.6 56. 25:!:13,,, i) i DO2EI6TT

i i
sk

e

* P<ogs combarison between groups was done using fbe4NO VA R

B e o)
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Table 5. The impact of age on pulmonary function in thalassemic group. '

<i2 year >12 year P-value
n=25 n=15 :
DLC0% .. 86+9,62 TLEE224 1 e s
T 97.3£20.20 S JABRIRS e ol
PEFR 70.30+15.8 - 57.8+18 2005
FEF 25% 70.30+15.3 e RS
FEF50% " 76.8+17.30 G5 g o ReEgs o
FEF 75% 63.3+26.4 T40+£24 T
FEVI/FVC 121.6+34 R e
DISCUSSION

ith improved survival of thalassemic

‘ }i / patients with  regular  blood
franstusions  and iron 7 chelation

therapy, attention is now focused on long term
sequale of the disease and its complications!”,
In this study a detailed analysis of pattetns bf
lung function in thalassemic patients (27 with f-
thalassemia major and 13 with sickle/p-
thalassemia) was performed. All patients weré
clinically stable and have ho pulmonsry or
cardiac symptoms. Abnormalities of pultmonary
function were detected in 40% of patients
compared to 7.5% in the control group.
Restrictive  disease was the predominant
abnormality, which was detected in 32.5% bf
patients, while obstructive airway disedse was
found in 3 patients (7.5%). Several studies wete
done to study the pulmonary function in
thalassemic patients with conflicting results.
Restrictive pattern was detected in the majority
of these studies!”'%!!41 although the frequency
of these abnormalities was variable, ranging
" from 26.6%" up to 86.6%!", Few studies had
demonstrated a predomiinantly obstructive

airway disease in thalassetnic patients®!!,

" These abnormalities were not correlated with
hemoglobin level, lieight ot weight of the
patients. However, there was an inverse
correlation with age, as there was a decline in
all lung parameters with
espeeially for TLC, FEF75% and FEVI/FVC,
This result is similar to that
studies!'®"), while it disagrees with the findings
of other studies, which did not demonstrate

effect of age on pulmonary ﬁthtiOn.{g'B] in :

addition, pulmonary function abnormalities

4

hypetaggregation!®

increasing age .

of othet %

were more frequert. in patients with ‘B
thalassemid major; cotnparéd to those with |
sickle/B-  thalassethia * especially - festrictive
pattern, while the frequeticy of obstructive. -
airway was more  if-, patlents with sickle/=: -

thalassemia, many shidies” had demonstrated -

that -obstructive - hirivay " dissase ~ was .the,
predomitant -abnotmality ih patisnts with stelle:
cell diseasel>'8], Thé exact pathophyslology'sf .
lung abtiormalities ifi thalassemmle children is fist,
clearly undetstood. ;. Mote: than oné causal’
mechanism was suggésted as lung parenchyiid

path\glogP/ was  fol  related- 18" irof

ovetload 3! and it was found even intalld
cases'"), while other sfudies suggest that platelef
- oot 7 alveslat-tapilldry
membrane block™. fiay. play.a role n the

 pathogenesis of pulisiaty diséase, From this
~ study we coticlude that pulmonary abnotralities

maitily teéstrictive pattéii are frequent i,
thalassemic patients and puimonaty functioh

“ should be monitered since eatly age at least

ofice/year,
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