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Abstract

Background : Glomerulonephritis is an inflammatory disease of the glomerulus that
causes changes in permeability, changes in kidney's structure, and function of the
glomerulus. Hypoalbuminemia in glomerulonephritis can decrease oncotic pressure
resulting in extravasation of fluid into the interstitium. In severe hypoalbuminemia,
extravasation of fluid can result in pulmonary edema. The subjective of this study was to
analyze the correlation between serum albumin and the incidence of pulmonary edema
by chest x-ray in patients with glomerulonephritis.

Methods : The samples of this study were collected by purposive sampling using
secondary data from the medical records of Dr. Kariadi Hospital in Semarang with a total
of 46 subjects from January 2016—-January 2021. The serum albumin was categorized as
normal if serum albumin was >3,5 g/dL, mild hypoalbuminemia if serum albumin was
2.5-3.5g/dLand severe hypoalbuminemia if serum albumin was <2.5 g/dL.

Results : Mann Whitney test showed a significant relationship between between serum
albumin and the incidence of pulmonary edema by chest x-ray in patients with
glomerulonephritis (p =0.016). A higher mean rank was found in patients with pulmonary
edema compared to patients without pulmonary edema.

Conclusion : There is a significant relationship between serum albumin and the incidence
of pulmonary edema by chest x-ray in patients with glomerulonephritis. Patients with
lower serum albumin have a greater tendency to develop pulmonary edema than
patients with higher serum albumin.

Keywords : Chest X-Ray; Glomerulonephritis; Serum Albumin; pulmonary edema; Serum
albumin
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INTRODUCTION

Glomerulonephritis is an inflammatory disease of the
glomerulus that causes changes in permeability, changes
in kidney's structure, and function of the glomerulus.
Kidneys have a vital function to regulate the volume and
regulate chemical composition of blood by selectively
excreting metabolic wastes and water. Therefore, if there
is an abnormality, it can cause abnormalities in the
volume and composition of blood and body fluids.

Classification of glomerulonephritis based on its
etiology, divided into primary glomerulonephritis and
secondary glomerulonephritis. Based on the
histopathological lesion, glomerulonephritis is divided
into non-proliferative and proliferative
glomerulonephritis. Glomerulonephritis which included
in the non-proliferative glomerulonephritis are minimal
lesion glomerulonephritis, focal segmental
glomerulosclerosis, and membranous
glomerulonephritis, Which are often found with clinical
manifestations of nephrotic syndrome. Meanwhile,
proliferative glomerulonephritis includes proliferative
membranous glomerulonephritis, crescentic
glomerulonephritis, and mesango-proliferative
glomerulonephritis.

Data from the Indonesian Nephrology Association
(Pernefri) shows that glomerulonephritis is the cause of
end-stage kidney disease undergoing hemodialysis with
an incidence of 39% in 2000. Pulmonary edema that
causes the sudden accumulation of fluid in the interstitial
tissue and alveoli of the lungs. It is due to its high
intravascular pressure or the increased permeability of its
capillary membranes (non-cardiogenic pulmonary
edema). That causes rapid extravasation of the liquid.
Then a gradual change in respiration in the alveoli causes
hypoxia.®

The incidence rate of primary glomerulonephritis
worldwide ranges between 0.2-2.5/100.000 people/ year.
Glomerulonephritis IgA nephropathy is the most
common type obtained by adults, as much as 2.5/100.000
people/year. For children, glomerulonephritis minimal
type change disease has the highest incidence, 2/100,000
people/year. The primary and secondary
glomerulonephritis incidence rate in the U.S is 57 and
134/100,000 people/ year.®

Data on the epidemiology of glomerulonephritis
in Indonesia is still very little. Several hypertension and
kidney centers aim to report their study and becomes a
report of every hypertension and kidney center. The
study by Himawan S. ef al. in Jakarta reported based on
729 renal biopsies of nephrotic syndrome patients,
276 cases (48.9%) were glomerulonephritis of minimal
change type. Proliferative mesangial type
glomerulonephritis and focal segmental
glomerulosclerosis reported 81 (14.4%) and 62 cases
(11%). From the data obtained, 36.5% showed

manifestations of clinical nephrotic syndrome. 19.2%
acute nephrotic syndrome, 3.9% rapid progressive
glomerulonephritis, 15% with hematuria, 19.3%
proteinuria, and 6.8 % hypertension.”

This study aims to examine more deeply and find
out about correlation between serum albumin and the
incidence of pulmonary edema by chest x-ray in patients
with glomerulonephritis at Dr. Kariadi Hospital
Semarang

METHODS

The study was conducted after obtaining ethical approval
and ethical clearance in the form of ethical clearance
number 125/EC/KEPK/FK-UNDIP/IV /2021 from the
Medical Health and Research Ethics Commission (KEPK)
Faculty of Medicine, Diponegoro University.

This study was conducted with an analytic type of
observational research. The design used was cross-
sectional. The research location was in the Medical
Record Installation section of RSUP Dr. Kariadi
Semarang, during June 2021-July 2021. Inclusion criteria
include: Glomerulonephritis patient age >18 years. They
were female and men with proteinuria and hematuria.
They performed a chest x-ray and serum albumin test. All
patients were recieved the same therapy, with the same
drug doses, and duration of therapy during therapy on
the ward. The exclusion criteria were secondary
glomerulonephritis patients due to multiple myeloma,
Hodkin's lymphoma, other malignant diseases. Also,
glomerulonephritis patients who had diabetes mellitus
and a chronicrenal failure concomitant disease.

The consecutive sampling method was to take
samples where the data was available, and the criteria
met were then inputted into the research until the subject
needed was appropriate. According to the large formula
of samples in the cross-sectional design, 46 samples as a
minimum sample size. The serum albumin was
categorized as normal if serum albumin was >3.5 g/dL,
mild hypoalbuminemia if serum albumin was 2.5-3.5
g/dL and severe hypoalbuminemia if serum albumin
was<2.5g/dL.

The data that had been collected was analyzed
using electronic statistical applications. Hypothesis
testing in this study used the univariate test for
descriptive data of each variable and the bivariate test in
the form of the Chi-Square correlation test and Mann
Whitney test, which showed a significant relationship if
p-value <0.05.

RESULTS

The samples studied were glomerulonephritis patients
who were receiving treatment at RSUP Dr. Kariadi
Semarang. The number of male patients was 33, and the
number of female patients was 13. References from the
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study by Akirov et al.® divided hypoalbuminemia into
mild hypoalbuminemia (2.5-3.5 g/dL) and severe
hypoalbuminemia (<2.5 g/dL). The sampling used was
consecutive. It means that this study included all medical
record with selection criteria until the required sample
size reached the minimum sample size for this study has
been met.

TABLE 1
Characteristic Distribution of Research Subjects
Variahles F %
Age
18-33 30 65.2
34-49 8 17.4
50-65 7 15.2
266 1 21
Gender
Male 33 71.7
Female 13 28.3

Glomerulonephritis
Acute 26 56.5
Chronic 20 43.4

Serum albumin

Hypoalbuminemia 42 91.3
Mild (2.5-3.5 g/dL) 9 21.4
Severe (<2.5 g/dL) 33 78.6
Normal 4 8.7

Pulmonary Edema

According to the Table 1, the subjects studied are
most in the range of 18-33 years (65.2%), where the
youngest is 18 years, and the oldest is 68 years. The most
studied subjects were male, namely 33 patients (71.7%),
while female were 13 patients (28.3%).

According to the Table 1, 42 patients experienced
hypoalbuminemia (91.3%), nine patients had mild
(21.4%), and 33 patients had severe (78.6%), and four
patients had normal albumin levels (8.7%) and there were
35 (76,1%) glomerulonephritis with pulmonary edema.

According to the Table 2, Mann-Whitney test
showed a significant relationship beetwen incidence of
pulmonary edema and serum albumin in
glomerulonephritis patients, with p=0.016 (p < 0.05). It
can be concluded that there is a significant relationship
between pulmonary edema and serum albumin in
glomerulonephritis patients in RSUP Dr. Kariadi
Semarang in January 2016-January 2021.

From the mean rank above, it was also found that
pulmonary edema (25.61) had a higher mean than non-
pulmonary edema (16.77). Since the codes used for the
statistical test were: normal (1), mild hypoalbuminemia
(2) and severe hypoalbuminemia (3), higher rank indicate
lower serum albumin. Thus, glomerulonephritis patients
withlower serum albumin tend to have a higher tendency
of pulmonary edema compared to patients with higher
serum albumin.

DISCUSSIONS

According to medical records data studied in January
2016-January 2021, there were 46 glomerulonephritis
patients. Most research subjects were from the
18-33 year-old group of 30 patients (65.2%). At the same
time, the most gender percentage was male, 71.3%
(33 patients).

Furthermore, the results also found that the
incidence of pulmonary edema in glomerulonephritis
patients was 35 patients (76.1%). It also obtained
42 patients with hypoalbuminemia (91.3%). Nine patients
had mild hypoalbuminemia (21.4%), and 33 patients had

Yes 35 76.1
No 11 23.9
TABLE 2

Result of Correlation Test Between Serum Albumin and Pulmonary Edema

Variahles Pulmonary Edema p value
Yes No
n % n %
Normoalbumin 1 25.0 3 75.0 0.016*M
Mild Hypoalbuminemia 6 66.7 3 33.3
Severe Hypoalbuminemia 28 84.8 5 15.2
Total 35 76.1 11 23.9

*Significant MMann-Whitney; Mean rank pulmonary edema 25.61; Non pulmonary edema 16.77

232



The Relationship between Pre-Operative Clinical Characteristics
with Changes in Post-Operative Memory Scores on Temporal Lobe Epilepsy Patient

severe hypoalbuminemia (78.6%) and 4 patients had
normal albuminlevels (8.7%).

Based on the Mann-Whitney test between serum
albumin and the incidence of pulmonary edema, it was
found that the correlation level between these variables
was significant (p = 0.016: p < 0.05). It is in line with that
done in 2005 by Sudung O. Pardede et al.’ In acute
glomerulonephritis, patients found 87% of patients with
clinical manifestations of edema and 14% of patients with
pulmonary edema radiology. It follows Starling's laws,
where several things, namely vascular permeability,
influence the transfer of fluid from intravascular to
interstitial space. Some pressures, such as intravascular
hydrostatic, interstitial space hydrostatic, intravascular
oncotic, and interstitial space oncotic.!® Thus,
hypoalbuminemia is the cause of pulmonary edema. This
condition lowers the oncotic pressure in the blood so that
intravascular fluid moves into the interstitial.> Thus, the
condition of hypoalbuminemia is a cause of pulmonary
edema because this condition lowers the oncotic pressure
in the blood so that intravascular fluid moves into the
interstitial.

Research conducted by Hassan et al. in 2005 also
revealed that Pulmonary edema is associated with the
accumulation of excess extracellular fluid after impaired
excretion of fluids and solutes. Under normal conditions
there is an exchange of fluids, colloids and solutes from
the blood vessels into the interstitial space. Pulmonary
edema occurs when there is a shift of fluid from the blood
into the interstitial spaces or into the alveoli that exceeds
the amount of fluid returned to the blood vessels and
fluid flow to the lymphatic system.'?

In this study, it was also found that
glomerulonephritis patients with higher serum albumin
had a lower tendency to develop pulmonary edema than
glomerulonephritis patients with lower serum albumin.
This is in accordance with the research of Feng Li et al. in
2015 who conducted a study with 220 hypoalbuminemia
patients and this study stated that serum albumin was
associated with the severity of disease and prognosis in
hypoalbuminemia patients with pulmonary
complications. In this study, it was found that the
mortality rate increased by 89% with a decrease in serum
albumin of 1 g/dL."* In a study conducted by Akirov et al.
also stated that the lower the patient's serum albumin, the
longer the length of stay in the hospital.® Likewise with
the study by Bassoli et al. which found a negative
correlation between serum albumin and disease severity
with p<0.0001. This study also stated that in
inflammatory conditions transcapillary leakage can
occur which is stimulated by an increase in interleukin-2,
interferon and interleukin-6. Damage to the vascular
endothelium results in leakage of albumin into the
interstitial space of the lung.!*

However, our study's limitation is that the study
was conducted with secondary data using medical

records of patients with glomerulonephritis.. This study
also only took chest X-ray samples and serum albumin at
one time, namely when the first examination of the
patient was performed. The cross-sectional method
limited our study to analyze the correlation between
serum albumin and the incidence of pulmonary edema
after therapy. In this study also did not use other
laboratory data such as protein, ureum, and serum
creatinine.

CONCLUSION

There is a strong relationship between serum albumin
and pulmonary edema in glomerulonephritis patients
and in patients with severe hypoalbuminemia (serum
albumin < 2.5 g/dL) have a greater tendency to develop
pulmonary edema.

In future studies, researchers suggest using more
variables to get better and more reliable results. Future
research is necessary to do further research by
considering the involvement of other factors that can
affect the condition of pulmonary edema in
glomerulonephritis such as hypertension, ureum, and
serum creatinine.
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