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Farhana Hoque', Shelina Begum?, Abdul Latif*, Afroza Begum®, Shamima Sultana®

Abstract

Background: End-stage renal disease causes multiple pulmonary complications and lung functions
are decreased in ESRD patients undergoing maintenance haemodialysis. Objectives: To observe FVC,
FEV,, FEV /FVC ratio and FEF,; ,5,, in ESRD patients undergoing maintenance haemodialysis to
evaluate their lung functions status. Methods: This cross sectional study was carried out in the
Department of Physiology, BSMMU, Dhaka, from July 2011 to June 2012. For this, 30 ESRD patients
aged 25-55 years undergoing maintenance haemodialysis with less than 1 year duration were studied
and 30 age, sex matched healthy subjects were taken as control. Patients were selected from the
Nephrology department of BSMMU, Dhaka. FVC, FEV |, FEV /FVCratio and FEF,; -5, were measured
by a Digital Spirometer. For statistical analysis Independent Sample‘t’ test and One way ANOVA test
were performed as applicable. Results: The mean percentage of predicted values of FVC, FEV, and
FEF,; ;5,, were significantly lower in patients except FEV,/FVC ratio which was almost similar to
control. 63.33% patients had restrictive and 36.67% patients had both restrictive and obstructive
(small airway obstruction) feature. Conclusion: This study concluded that some pulmonary functions
were markedly reduced in ESRD patients undergoing maintenance haemodialysis. In addition most of
the patients were suffering from restrictive and some of them were affected with both obstructive and
restrictive type of pulmonary disorders.
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Introduction
nd -stage renal disease (ESRD) is an  ag¢ js 61years and most of the patients die due
irreversible decline in kidney function, (4 |ack of renal replacement therapy>.
which is severe enough to be fatal in the

The commonest cause of the ESRD is
glomerulonephritis (40%) with diabetes mellitus
(24%) & hypertension (13%) being the other
leading cause*. Additional risk factors for
developing ESRD include a history of heroin
abuse, tobacco, analgesic use, ethnicity, obesity,
lower socioeconomic status, hyperuricaemia &
Received April 2011; Accepted November 2011 family history of kidney disease. Clinical feature

absence of dialysis or transplantation!. In
Bangladesh the prevalence of ESRD is 150-200
per million populations?. The mean age of the
ESRD patients is 42 years, which is similar to
those of India and Pakistan but much less than
that of the developed countries where the mean

J Bangladesh Soc Physiol. 2013, June; 8(1): 33-36 33



FVC in End-stage renal Disease

Hoque et al

of ESRD include hypertension, anemia, anorexia,
nausea, vomiting, autonomic neuropathy,
myopathy, generalized weakness, metabolic bone
disease, metabolic acidosis, fluid & electrolyte
imbalance®.

Pulmonary complications such as pulmonary
edema & pleural effusion are common in ESRD’.
Others are pulmonary fibrosis & calcification,
pulmonary hypertension, hemosiderosis &
pleural fibrosis’-%. Haemodialysis associated
hypoxemia due to fall in white cell count is a
response to intrapulmonary sequestration of
neutrophils which causes partial obstruction of
capillary blood flow in the lung & may induce
acute changes in lung function’.

Pulmonary edema due to hypoalbuminemia which
decrease plasma oncotic pressure & increased
pulmonary capillary hydrostatic pressure leads
to alterations of pulmonary intravascular starling
forces & increases pulmonary capillary
membrane permeability & allowing for the efflux
of protein rich fluid from the capillary into the
lung!?. Metastatic pulmonary calcification
occurs in 50% or more of renal patients with
metastatic soft tissue calcification!!. This lesion
predominantly affects alveolar septa with varying
degrees of fibrosis, calcification & macrophagic
giant cells and causes septal thickening!!> 12,

In fact, some authors have reported that 75% of
patients on long term haemodialysis had history
of restrictive pulmonary abnormalities'3. Several
investigators of different countries reported
lower spirometric lung function variables in
haemodialysis patients!417. Of these variables
FVC,FEV ,FEV /FVCratio and FEF,; .5, were
most commonly evaluated.

In Bangladesh, assessments of pulmonary
functions among ESRD patients undergoing
maintenance haemodialysis have not yet been
done. Though other studies found restrictive
feature in ESRD patients but no studies reported
obstructive feature in these group of patients.
Therefore, the present study has been undertaken

34

to assess some aspects of pulmonary function
status in ESRD patients undergoing maintenance
haemodialysis and also to detect the presence of
pulmonary function disorders.

Methods

This cross sectional study was carried out in the
Department of Physiology, BSMMU, Dhaka,
between July 2011 to June 2012. Thirty male ESRD
patients aged 25 to 55 years undergoing
maintenance haemodialysis with a duration of
less than 1 year were taken as study group. Thirty
age, sex matched healthy subjects were taken as
control. Study protocol was approved by ethical
Review Committee of BSMMU, Shahabag,
Dhaka. Patients were randomly selected from the
Nephrology Department of BSMMU, Dhaka.
Subjects with history of acute or chronic lung &
chest wall disease e.g. pneumonia, tuberculosis,
COPD, malignancy etc, history of coronary heart
disease, diabetes mellitus, alcohol/tobacco users
and smokers were excluded from the study. After
selection of the subject objectives, benefits of
this study were explained to each subjects and
encouraged for voluntary participation. When
they agree to participate, an informed written
consent was taken from each subject. A detail
personal, medical, family, socioeconomic,
occupational and drug history were recorded in
a preformed questionnaire and thorough physical
examinations were done and were documented.
For the assessment of lung function FVC, FEV,
FEV /FVCratio and FEF 5 -, ofall the subjects
were recorded by a digital Spirometer. Data were
expressed as mean of percentage of predicted
value = SD and also in percentage of the
frequency. Independent sample‘t’ test was done
to compare between the groups by using SPSS
for windows version 12.0 as applicable. P value
<0.05 was accepted as level of significance.

Results

The mean of the percentages of predicted values
of FVC, FEV, and FEF,; s were significantly
lower (P<0.001) in study group than those of
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control. Again the mean percentage of predicted
value of FEV,/FVC% was higher in study group
in comparison to that of control but the difference
was statistically non significant (Table I).

Among the ESRD patients, 36.67% patients had
both restrictive and obstructive type of and
63.33% patients showed features of only
restrictive type of lung dysfunction (Figure I).

Table I: Percentages of predicted values of FVC,
FEV, FEV /FVC% and FEF s ,,, in different
groups (n=60)

Parameters ~ GroupA  GroupB P
(n=30) (n=30) value

FVC(@L) 79+6.57  52.97£13.66 0.000%**

FEV, (L) 82.17+£746 55.97+13.68 0.000***

FEV /FVC% 104.26+7.89 10627+6.33  0.280™

FEF,s 5, 8251965 59.07+17.91 0.000%**

Data were expressed as mean + SD.
Group A: Apparently healthy subjects (control)
Group B: ESRD Patients undergoing maintenance

haemodialysis (Study).

**% = significant (p<0.001)

ns = non significant ( p > 0.05)
n = total number of subjects

Restrictive disease
El Restrictive & obstructive

36.67%

Figure 1: Frequency distribution of pulmonary
dysfunction in ESRD patients (n=30)

Discussion

In this study, the mean percentages of predicted
values of FVC, FEV, and FEF, -5, in ESRD
patients undergoing maintenance haemodialysis
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were significantly lower than those of apparently
healthy subjects. Similar findings were also
reported by investigators of other countries!4:
17, But FEV,/FVC ratio was found higher in this
group of ESRD patients than those of healthy
subjects and the differences between the groups
were statistically non significant. In the contrary
lower values of this ratio were also reported by
other researcher!>-

In this study, all the patients had pulmonary
functional abnormality. In addition, restrictive
type of lung function disease was found in
63.33% and both restrictive and obstructive
pattern were found in 36.67% of these ESRD
patients. But Bush and Gabriel (1991) found that
20% patients under haemodialysis in their study
had normal lung function, 30% patients had
restrictive and 20% patients had both restrictive
and obstructive features'?. Karacan et al. found
59.26% patients had normal lung function and
18.52% patients had restrictive and 7.4% had both
restrictive and obstructive dysfunction!’.

Literature survey proposed different mechanisms
linking pulmonary dysfunction to renal failure. It
has been suggested that uremia exerts toxic
effects on the vascular endothelium leading to
inflammation of pulmonary capillaries which may
enhances its permeability. So there may be efflux
of protein-rich fluid from the capillaries leading
to pulmonary edema. This effect causes increased
resistance in the small airways and alveoli which
causes narrowing of small airways'8$.

Research evidences suggested that restrictive
and obstructive lung disease in these patients
may attributed to pulmonary hypertension,
pulmonary edema, pulmonary fibrosis and
calcification, pleural effusion and pleural
fibrosis!>18.19,

From the nature of the present study, the exact
mechanism of pulmonary involvement in ESRD
patient cannot be elucidated. However, the above
mentioned factors may have the role for the
pulmonary involvement in this group of patients.

This study also revealed that patients under
haemodialysis may present features of pulmonary
dysfunction and showing intensive lung
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involvement in end-stage renal failure. The
magnitude of pulmonary abnormality in this
study is quite high compared to the other similar
studies!® 17, Furthermore restrictive type of
dysfunction is evident in majority patients. This
is supported by the history of moderate degree
dyspnea affecting most of the patients.

Conclusion

The result of the study concluded that the
spirometric lung function variables were
decreased in ESRD patients undergoing
maintenance haemodialysis and may suffering
from either restrictive or both restrictive and
obstructive pulmonary disorders.
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