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ABSTRACT

Background: Diabetic nephropathy is a common complication of diabetesmellitus that cause high morbidity & mortality.
Aim: To compare levels of serum chromogranin-A among different groups of type-2 diabetes mellitus patients based on urinary

Albumin-Creatinine Ratio.
Study design: Cross sectional comparative.

Methodology: Present study was conducted at Chemical Pathology Department of General Hospital-Lahore. Patients (n=116)
were enrolled through probability convenient sampling. Urine samples were centrifuged to obtain clear supernatant. In this
separated supernatant urinary albumin and creatinine was measuredBlood samples were segregated accordingto the study groups
(A, B, C and D). Serum was separated for analysis of serum creatinine and serum chromogranin A by ELIZA method. Data was
evaluated by using SPSS v.24. ANOVA was used to compare mean levels of urinary ACR AND serum CgA amongthe groups
with P-value of 0.05 was considered as significant.

Results: The results showed that serum Chromogranin-A level was high in diabetic patients with normalACR and kept on rising
with increasing ACR. Data of age was normally distributed whereas, the distribution of albumin creatinine ratio and serum
chromogranin-A was not normal.

Conclusion: It was concluded that serum Chromogranin A can be used as early marker for the diagnosis of diabetic nephro-

pathy thus can help in better management of nephropathy due to diabetes.
Keywords: Diabetic Nephropathy, Albumin-Creatinine Ratio, Serum Chromogranin-A and Type-2 Diabetes.

INTRODUCTION

Diabetic nephropathy (DN) is one of the most common complication
of diabetes mellitus and is associated with increased morbidity &
mortality. Many different routesand mediators plays a part in the
pathogenesis of a disease, making the process veryintricate and
multifactorial. Microalbuminuria [urinary albumin to creatinine ratio
(ACR) 30-300 mg/g] is a reliable indicator of early- stage
diabetic kidney damage®. Many novel biomarkers are being
studied as potential replacements for or complements to already
utilized biomarkers for the early identification of DN.

Diabetes mellitus is a metabolic condition that is persistent
and is characterizedby hyperglycemia. It is possible that this is due
to decreased insulin production, resistance to the peripheral effects
of insulin, or both of these factors working together.Chronic state of
hyperglycemia, in conjunction with the other metabolic
abnormalities that occur in individuals with diabetes mellitus, can
cause damage to various organ systems, which can result in the
progression of disabling and fatal health issues?.

Serum chromogranin A (CgA), is one such marker and
belongs to granin family.Like other low molecular proteins it is also
driven by kidneys. Serum chromogranin A is excreted mainly
through kidneys so when renal function declines, it is retained in
serum causing an increase in its level®.

The quantity of serum chromogranin A (CgA) is measured

and is often referredto as a tumor marker test due to the
fact that people who have tumors of the neuro-endocrine
system tends to have CgA greater than the normal®.
Serum chromogranin A is excreted mainly through kidneys so
when renal function declines, it is retained in serum causing an
increase in its level®. In patients with hypertensive ESRD, it is
noted that genetic diversity at CgA determined disease risk or
susceptibility.” It is also found that endothelin-1 (EDN1) and CgA
secretion has some association. CgA increases the secretion of
EDN1 which plays an important part in the pathogenesis of renal
disease.

As there is a high incidence in diabetic nephropathy among
our population and there is lack of local data that specifically
addresses this health issue thus current study was planned. The
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amount of CgA that is excreted through the kidneys increases with
a loss in renal function because diabetic nephropathy, the most
prevalent consequence of diabetes mellitus, causes renal function
todecline.

This study was conducted to measure serum CgA levels
based on urinary Albumin-Creatinine Ratio and establish the
significance of CgA as a biomarker in the onset and development of
DN.

METHODOLOGY

It was a cross sectional comparative study conducted at Chemical
Pathology Department of General Hospital-Lahore after approval
from ethical committee of Lahore General Hospital. Patients
(n=116) were enrolled through probability convenient sampling.
Diabetics were divided into normoalbuminuric (group-A),
microalbuminuric  (group-B) and macroalbuminuric (group-C).
Healthy individuals worked as control (group-D). Urine samples
were centrifuged to obtain clear supernatant. In this separated
supernatant urinary albumin and creatinine was measuredand ACR
calculated in Group A, B, C and D. Blood Samples were segregated
according to the study groups (A, B, C and D). Serum was
separated from blood in gel tube for analysis of serum creatinine
by colourimetric method kits on fully automated spectrophotometer
and serum chromogranin A by ELIZA method. Informed consent
was taken. Patients of either gender who had type 2 DM > 1 year
and confirmed by standard diagnostic tests as per WHO criteria
were included. Patients on insulin therapy, having co-morbidities
like hypertension, malignancy and any endocrine disorder were
excluded.

Statistical analysis: Data was evaluated by using SPSS v.24.
ANOVA was used to compare mean levels of urinary ACR AND
serum CgA amongthe groups with P-value of 0.05 was considered
as significant. Shapiro-wilk test was used to assess the normality
of quantitative variables.

RESULTS
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Data of age was normally distributed whereas, the distribution of
albumin creatinine ratio and serum chromogranin-A was not
normal as summarized in table-1.

General parameters like age and serum albumin creatinine ratio

Chromogranin A level was much higher than that of groups A and
B's. The mean serum ChromograninA levels between the A and B
groups also differed significantly (Table-4).

among different groups of enrolled participants were summarized Té\l/t;ﬁ;mes Groups Shapiro-Wilk
as MeanzSD in table-2. There was significant difference between Statistic N p-value
groups for ACR and serum Chromogranin-A levels while Age (years) A 0.955 29 0.242
insignificant difference for age among participants. B 0.950 29 0.185
No significant difference was found in gender distribution Cc 0.956 29 0.259
among the groups as shown by figure 1. D 0.934 29 0.072
Group D's average albumin creatinine ratio was considerably Albumin . A 0.873 29 0.002
lower than that of other groups (A, B and C). The average albumin Creatinine Ratio B 0.904 29 0.012
creatinine ratio showed a significant difference between the A, B, (ACR) c 0.949 29 0.177
and C groups (Table-3). D 0.893 29 0.007
The post hoc Mann Whitney test was employed for Serum : A 0.953 29 0.220
. . . Chromogranin A B 0.965 29 0.441
multiple comparisons, and it revealeq that group D's average (ng/ml) C 0.544 29 0.102
serum Chromogranin-A levels were considerably lower than those of D 0.854 29 0.001
the other groups (A, B and C). In addition, group C's serum
Table-2: Age, ACR and Serum Chromogranin-A distribution among participants
Parameters Mean + SD P-value
Group-A Group-B Group-C Group-D
Age (years) 46.3+13.1 47.3+8.2 49.1+8.1 42.8+16.5 0.250
ACR (mg/g) 9.5+ 0.6 80.7 + 30.6 503.1+ 127.1 48+0.2 <0.001*
Serum CgA 41+0.7 5.6+0.4 7.1+0.7 20+0.1 < 0.001*
*Statistically Significant
Figure 1: Distribution of gender among groups. In table-2, mean age of the patients in the groups A, B, C
and D was not statistically different. One previous study had mean
"GroupA ® Groupl®  Groupl ages in the four groups i.e.Normoalbuminuria, Microalbuminuria,
Macroalbuminuria & controls were higher than the ages in the
- groups of our current study’. They showed late onset of diabetes
mellitusand DN. The difference in the ages in this Chinese DM
oo population and present study subject in which DN started to
E‘ appear might be explained due to variable environmental
B factors that include better diet, exercise routines and less
“u stressfulenvironment'!.
In present study out of 87 patients of T2 DM 38 were males
hotal Famal i.e., 45% and 49 were females i.e., 55%. In a study on diabetic
Gende nephropathy, there were 58% male diabetic patients while 42%
Table-3: Pair wise comparison of mean ACR among study groups were females. This_diﬁerence_in the gen_der fo_r diabetic_ prevale_nce
Grou - ar Mean Differen ~al may be due to various genetic factors including genetic variations
ps oups eal erence p-value 12
r B 120" 0.006* making females more prone to DM*?.
c 49353 <0001 The current study showed that macroalbuminuria was more
D 4.7489* 0.006* prevalent in femaleswhereas microalbuminuria was more prevalent
B c “422.33* 0.006* in males i.e 68.5 % of females had macroalbuminuria (Group C)
D 75.95% < 0.001* and 58.6% of males had microalbuminuria (Group B). A study on
c D 498.28* <0.001* DN showed that 53.21% male and 40.3% females were
*Statistically significant normoalbuminuric'®. This difference might be explained due to
good compliance, more active life style and good dietary habits
Table-4: Pair Wise Comparison of Mean Serum CgA among Groups among their population.
Groups Groups Mean Difference p-value Mean levels of serum chromogranin A, showed that
A B -1.538% 0.007* diabetics have higher levels than controls with highest level in
(D: ‘23'5033* <00600051* mag:roalbunjinuric group. A study‘measured CgA Ievel_s i_n _T2DM
- - patients which were significantly high than the healthy individuals.
B C -1.499* 0.008* A . . .
o) 3638 <0001 Our study also showed the association of CgA with the diabetic
ionl4
[ D 5.136% <0.001* progression-.

*Statistically significant

DISCUSSION

Diabetes type 2 is the primary cause of end-stage renal disease
(ESRD), where as diabetic nephropathy (DN) is thought to be
responsible for almost half of all cases of ESRD.® To predict the
onset and progression of DN clinically, albuminuria is the most
commonly used marker. However, traditional DN markers are
neither sensitive nor specific enough to detect early stages of DN.
Furthermore, glomerular filtration rate (GFR) and albuminuria are
not strongly related.® Therefore it is vital to find a marker that is
more reliable & can help in earlier diagnosis and intervention of DN
so that the permanent damage caused by DN can beprevented.

Limitations of study: This study was conducted only on a small
size of population, therefore to generalize the results for larger
groups, the study should be performed on a larger scale. Financial
constrains and limited resources with no genetic workup and long
follow-ups added to limitations.

CONCLUSIONS

It was concluded that serum Chromogranin A level was high in
diabetic patients with normal ACR and kept on risingwith increasing
ACR. Therefore, CgA can be used as early marker for the
diagnosis of diabetic nephropathy thus can help in better
management of nephropathy due to diabetes.

Author’s contribution: AG: Overall supervision and Write up and
literature review, TN: Literature review help in write-up,

PJMHS Vol. 17, No. 02, February, 2023 153



Serum Chromogranin-A with Albumin-CreatinineRatio

Acknowledgements: | am thankful to Allah and all my colleagues
for their help.

Conflict of interest: None

Funding: None

REFERENCES

1.

Amelia, R., Sari, D., Muzasti, R., Fujiati, I., & Wijaya, H. 2021. Early
detection of diabetic nephropathy based on albumin creatinine ratio
(acr) in type 2 diabetes mellitus patients in Medan. Indonesia. Fam.
Med. Prim. Care Rev., 23(2), 135138.

Basit, A., Fawwad, A., Qureshi, H. & Shera, A., 2018. Prevalence of
diabetes, pre- diabetes and associated risk factors: second National
Diabetes Survey of Pakistan (NDSP), 2016-2017. BMJ open, 8(8):
€020961.

Bourebaba, Y., Mularczyk, M., Marycz, K. & Bourebaba, L., 2021.
Catestatin peptideof chromogranin A as a potential new target for
several risk factors managementinthe course of metabolic syndrome.
Bio. & Pharm., 134: 111113.

Cwiklinska, A., Dabrowska, H., Kowalski, R., Kuchta, A., Kortas-
Stempak, B., Fijatkowska, A.,& Jankowski, M. 2018.

Harmonization of urine albumin/creatinine ratio (ACR) results: a
study based on an external qualityassessment program in Polish
laboratories. Cl. Chem. Lab. Med. (CCLM),56(10), 1728-1733.
Galicia-Garcia, U., Benito-Vicente, A., Jebari, S., Larrea-Sebal, A.,
Siddiqi, H., Uribe,K. B, ... & Martin, C. 2020. Pathophysiology of type 2
diabetes mellitus.Int. J.Mol. Sci., 21(17), 6275.

Giridhar, K. V., Sanhueza, C., Hillman, D. W., Alkhateeb, H., Carlson,

10.

11.

12.

13.

14.

15.

R., Tan, W., &Kohli, M. 2018. Serum chromogranin-A-based prognosis
in metastatic castration-resistant prostate cancer. Pros. Can. Prost.
Dis., 21(3), 431

Herold, Z., Doleschall, M., Kovesdi, A., Patocs, A., & Somogyi, A.
2018. Chromogranin A and its role in the pathogenesis of diabetes
mellitus. Endokr. Pol., 69(5), 598-610.

Hsiao, R. J., Mezger, M. S. & O'connor, D. T., 1990. Chromogranin A
in uremia: progressive retention of immunoreactive fragments. Kid. Int.,
37(3): 955-964.

Jaaban, M., Zetoune, A.B., Hesenow, S. and Hessenow, R., 2021.
Neutrophil- lymphocyte ratio and platelet-lymphocyte ratio as novel
risk markers for diabetic nephropathy in patients with type 2 diabetes.
Heliyon, 7(7), p.e07564.

Jia, Y., Liu, G., Xu, G., Li, X., Shi, Z,, Cheng, C., & Liu, Q. 2022.
Battery-free and wireless tag for in situ sensing of urinary
albumin/creatinine ratio (ACR) for theassessment of albuminuria.
Sens. Actu. B: Chem., 132050.

Soell, M., Feki, A., Hannig, M., Sano, H., Pinget, M. & Selimovi¢, D.,
2010. Chromogranin a detection in saliva of Tupe 2 diabetes patients.
Bos. J. Bas. Med.Sci., 10, (1), 2.

Tramonti, G., Ferdeghini, M., Annichiarico, C., Norpoth, M., Donadio,
C., Bianchi, R.& Bianchi, C., 2001. Relationship between renal function
and blood level of chromogranin A. Renal Failure, 23(3-4): 449-457.
Uddin, F., Ali, B. & Junaid, N., 2018. Prevalence of diabetic
complications in newly diagnosed type 2 diabetes patients in Pakistan:
Findings from national registry. J. Ayub. Med. Coll. Abbot., 30(Suppl
1): S652-S658.

Uwaezuoke, S. N., 2017. The role of novel biomarkers in predicting
diabetic nephropathy: a review. Int. J. Nephro. & Ren. Dis., 10: 221.

154 PJMHS Vol. 17, No. 02, February, 2023



