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ABSTRACT
Objective: To analyse fasting serum concentrations of G-17 in healthy individuals to establish the reference intervals (RIs) in the
Pakistani population.
Study Design: Cross-sectional, observational study.
Place and Duration of the Study: Department of Clinical Chemistry and Immunology, Chughtai Institute of Pathology, Lahore,
Pakistan, from October to December 2022.
Methodology: Fasting serum samples from one hundred and twenty healthy individuals between the age of 18-65 years were
collected according to the CLSI recommendations after taking written informed consent. Samples were analysed on the auto-anal-
yser for the quantitative measurement of serum G-17 by sandwich chemiluminescence immunoassay. Kolmogorov-Smirnov test
was applied to check normality. A p-value of <0.05 was considered significant; 2.5th and 97.5th percentiles were computed using the
formula 0.025 (n+1) and 0.0975 (n+1), respectively.
Results: Of the 120 samples, 74 were obtained from male patients and 46 from females. The mean age was 30.2 ±10.36 years.
The histogram revealed a non-parametric distribution of the data. The established reference intervals by the rank-based method
were 2.31 pg/mL and 49.36 pg/mL which corresponds to 2.5th  and 97.5th  percentiles,  respectively.  These were markedly different
from the Chinese reference ranges.
Conclusion: Ethnic and geographic variations affect the trends of RIs of Serum G-17. There is a need to establish its population-spe-
cific RIs for G-17, so it can be used as a non-invasive option in identifying patients requiring invasive endoscopic intervention.
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INTRODUCTION

Gastrin is a peptide hormone secreted by the G cells of the
gastric antrum. The gastrin gene present on the 17q21  chro-
mosome encodes the 101-amino acid precursor polypeptide
hormone  (preprogastrin).1  Post-translational  modifications
yield different biologically active peptides. About 95% of bio-
active gastrin is α-amidated gastrin, of which 80–90% is G-17
and the remaining 5–10% is G-34.2 G-17 is the most effective
form of the gastrin hormone, produced entirely by the antral G-
cells  making  it  a  specific  biomarker  for  assessment  of  the
gastric antrum.
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G-17 is involved in the secretion of gastric acid, proliferation,
and  differentiation  of  epithelial  cells  of  the  normal  gastric
mucosa.3  It  also  plays a  role  in  gastric  mucosa's  repair  and
inflammatory response.

The circulating concentration of G-17 mainly depends on gastric
pH and the number of G cells in the gastric antrum, levels typically
increase after food stimulation, so a fasting sample is preferred.2

Serum G-17 levels are also influenced by the site and type of
gastric lesion and Helicobacter pylori infection.3 Timely identifica-
tion of gastric pathologies, especially atrophic gastritis, which is
the premalignant lesion for gastric carcinoma, remains a problem,
and diagnosis is usually made when the disease stage has already
progressed to an advanced stage, and complete recovery is not
possible.4 The gold standard investigation for diagnosing different
gastric lesions is the gastroscopic and histological examination of
gastric biopsy. Endoscopic examination is an uncomfortable, inva-
sive, and costly procedure that usually lacks patient compliance.5

There is a lack of non-invasive screening modalities to identify
gastric lesions.6 Serological markers such as G-17 can be used as a
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non-invasive option for the initial identification of different gastric
diseases. 

Serum G-17 levels within the reference range are suggestive of
the normal physiology of the antrum.7 Chronic atrophic gastritis
is an independent risk factor for gastric carcinoma, and the risk
increases proportionally with the increasing grade and severity
of gastric atrophy.6 In advanced or severe atrophic gastritis of
the antrum, the fasting level of G-17 is low, and no increase will
occur  following  protein  stimulation.  Hence  basal  levels  of
Serum G-17 can serve as an attractive non-invasive option to
assess gastric function and structural integrity, as well as to
identify the patients who require endoscopic examination.5,8,9

The use of reference intervals (RIs) helps clinicians in the confi-
dent interpretation of laboratory results.10 RIs are essential in
the  accurate  and  timely  diagnosis  of  different  disease
processes.  Population-based  RIs  need  to  be  established  or
verified by every country for each parameter for proper clinical
evaluation.11

Currently, the RIs and cut-off points of fasting serum G-17 levels
for different gastric diseases are not established in the Pakistani
population, thus affecting the potential clinical utility of this
marker to be used as a non-invasive option in the initial evalua-
tion of the structural and functional status of the gastric antrum.
The objective of this study was to analyse fasting serum concen-
trations of G-17 in healthy individuals to establish the RIs in the
Pakistani population.

METHODOLOGY
A cross-sectional study was conducted at the Department of Clin-
ical Chemistry and Immunology, Chughtai Institute of Pathology,
Lahore, Pakistan, from October to December 2022, after getting
approval  from the  Institutional  Review Board.  Fasting  serum
G-17 samples from 120 healthy subjects aged 18-65 years were
collected to establish RIs according to the CLSI recommenda-
tions.12 Individuals with the symptoms of peptic ulcer, gastroe-
sophageal reflux disease, or any other systemic or infectious
disease were excluded from the study. Smokers and individuals
with a history of drug intakes, such as proton pump inhibitors and
NSAIDs in the previous two weeks, were also excluded. Pregnant
and lactating females were also not included. A purposive, non-
probability sampling technique was used. Informed consent was
taken from the individuals who fulfilled the inclusion criteria. 

The samples were analysed for quantitative measurement of
serum  G-17  by  sandwich  chemiluminescence  immunoassay
(CLIA)  on the chemistry  autoanalyzer  (Snibe Maglumi  800).13

Hemolyzed,  lipemic,  and  icteric  samples  were  rejected.  Two
levels of quality control were run with each batch.

Data  were  analysed  using  SPSS  version  27.  The  data  were
assessed for normality by applying (the Kolmogorov-Smirnov
test). A CI of 90% was used to establish RIs using non-parametric
statistical methodology for 120 samples according to CLSI guide-
lines. A p-value of <0.05 was considered significant. Age and
G-17  levels  were  expressed  as  mean  ±  SD  and  gender  was

described as n (%). The lower reference limits were estimated as
the 2.5th percentile, and the upper limits as the 97.5th percentile
of the distribution of test results for the reference population.10,14

2.5th  and 97.5th  percentiles were computed using the formula
0.025 (n+1) and 0.0975 (n+1), respectively.

RESULTS

Of the 120 samples, 74 (61.7%) were males, and 46 (38.3%)
were females. The mean age was 30.22 (SD±10.36) years, and
the mean fasting Serum G-17 levels were 18.53 (SD±11.57)
pg/mL (Table I). Non-parametric statistics were applied as the
histogram  revealed  a  non-Gaussian  distribution  (Figure  1).
Values  were  arranged  in  ascending  order,  followed  by
frequency distribution and ranking of the data (Table II), and the
RIs based on the 2.5th and 97.5th percentiles established were
2.31 pg/mL and 49.36 pg/mL, corresponding to rank number 3
and 118, respectively (Table III).

Figure  1:  Histogram  showing  Gastrin-17  levels.

DISCUSSION
The diagnostic utility of the laboratory results depends on their
interpretation which helps the clinicians to differentiate between
health and disease states.15 Each laboratory should establish its
RIs for each parameter according to the standard recommenda-
tions specific to the testing methodology used and the popula-
tion covered by that particular laboratory.16 Establishing the RIs
is expensive, complex, and time-consuming, and many laborato-
ries cannot determine their RIs due to these constraints.15,16 

To the authors’ knowledge, the RIs for fasting Serum G-17 have
not been established for the Pakistani population until now. We
aim to develop the RIs for this serum biomarker to be used as a
screening and non-invasive element in identifying the patients
requiring invasive investigations such as endoscopy to diag-
nose  different  gastric  pathologies.  Gastrointestinal  diseases
account for considerable healthcare use and expenditures.17

Gastric  carcinogenesis  is  a  cascade  of  events  from  various
stages of atrophy to metaplastic and dysplastic changes eventu-
ally  leading  to  gastric  adenocarcinoma.6  Serum  biomarkers
seem to be an appealing option in diagnosing these premalig-
nant lesions as an alternative to upper GI endoscopy with biopsy
which is the gold standard but an invasive procedure.18
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Table I: Descriptive statistics of fasting serum G-17 in healthy Pakistani population (n=120).

Variable Minimum
 

Maximum
 

Range Mean Median Standard Deviation

G-17 (pg/mL) 2.30 50.11 47.81 18.53 16.54 11.57

Table II: Ranking according to the levels of fasting serum G-17 (pg/mL).

Serum G-17 Levels Frequency Rank Number
2.30 1 1
2.31 4 2-5
2.89 1 6
3.48 1 7
4.10 1 8
4.20 1 9
4.82 1 10
5.41 1 11
5.52 1 12
5.83 1 13
5.93 1 14
6.02 1 15
6.82 1 16
6.84 1 17
7.16 1 18
7.80 1 19
7.89 1 20
8.03 1 21
8.43 1 22
8.80 1 23
9.01 2 24-25
9.02 1 26
9.61 1 27
9.77 1 28
10.00 1 29
10.38 1 30
10.45 1 31
10.46 1 32
10.60 1 33
10.68 1 34
10.76 2 35-36
10.86 1 37
10.97 1 38
11.46 1 39
11.72 1 40
11.95 1 41
12.22 1 42
12.30 1 43
12.42 1 44
12.91 1 45
13.10 1 46
13.57 1 47
14.62 1 48
15.01 2 49-50
15.51 1 51
15.82 1 52
16.15 1 53
16.21 1 54
16.23 1 55
16.26 1 56
16.49 1 57
16.50 1 58
16.52 2 59-60
16.56 1 61
16.71 1 62
16.94 1 63
17.08 1 64
17.35 1 65
17.38 1 66
17.55 1 67
17.62 1 68
17.73 1 69
18.22 1 70
18.29 1 71
18.47 1 72
18.79 1 73
Continue…

Serum G-17 Levels Frequency Rank Number
18.90 1 74
19.03 1 75
19.22 1 76
19.25 1 77
19.42 1 78
19.89 1 79
20.01 1 80
20.40 1 81
20.47 1 82
20.49 1 83
20.58 1 84
20.86 1 85
22.47 1 86
22.57 1 87
22.69 1 88
22.91 1 89
22.98 2 90-91
23.58 1 92
24.53 1 93
25.46 1 94
25.51 1 95
25.63 1 96
27.41 1 97
28.31 1 98
29.21 1 99
29.34 1 100
32.16 1 101
32.22 1 102
32.35 1 103
33.67 1 104
33.70 1 105
34.51 2 106-107
35.56 1 108
35.98 1 109
36.35 1 110
37.62 1 111
37.65 1 112
41.71 1 113
44.46 1 114
44.84 1 115
45.73 1 116
47.05 1 117
49.36 1 118
49.46 1 119
50.11 1 120

Table III: Calculation of Rank number for the establishment of fasting
Serum G-17 RIs.

 Calculation of Rank
Number based on
percentile

Rank Number Levels of G-17
corresponding
to Rank
Number (pg/mL)

Lower 0.025 (120+1) = 3.01 3 2.31
Upper 0.975 (120+1) = 117.97 118 49.36

Only a few studies have been done to establish the RIs for
serum G-17. One such study conducted in China revealed that
the levels of fasting serum G-17 were 0.8 - 3.9 pmol/L (1.68 -
8.18  pg/mL)  in  individuals  with  healthy  stomachs.2  These
results vary widely from the results of this study, i.e.,1.10 -
23.53 pmol/L (2.31- 49.36 pg/mL). The laboratory methodology
used for the analysis of serum G-17 was ELISA. CLIA was used
for the analysis of serum samples. The comparison with this
study shows that RIs are affected by factors such as analytical
assays, ethnic origins, living styles, population, and geographic
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differences.19 It is the need of the hour each laboratory should
establish its RIs for the population being covered based on the
specific testing method used at that particular laboratory.

Serum levels of G-17 can help detect pathological alteration in
gastric antral mucosa and gastric atrophy at an early stage.20

The gastric  antrum is  the commonest  site  of  gastric  carci-
noma,  when  there  is  mucosal  atrophy,  G  cells  disappear,
leading to diminished secretion of G-17 even after the stimula-
tory factor such as protein load.18 The literature review reveals
that G-17 and other gastric markers can be used as an initial
screening tool in high-risk populations to identify the patients
requiring endoscopic examination.21 This study is an initial step
to  establish  RIs  for  Pakistani  population  to  utilise  this
biomarker  as  a  non-invasive,  easy  filter  for  the  detection  of
premalignant pathologies in the stomach before proceeding to
the invasive endoscopic examination.6

The present study covered a small population; there is a dire
need  for  more  extensive  studies  to  establish  RIs  to  be  effec-
tively used in the appropriate diagnosis and timely manage-
ment of patients.

CONCLUSION

The RIs for fasting serum G-17 were established for a section
healthy Pakistani population. The established RIs range from
2.31  to  49.36  pg/mL  (1.10  -  23.53  pmol/L),  which  differ
significantly  from  the  RIs  of  the  Chinese  population  refer-
ences  being  used  in  Pakistani  population.  Ethnic  and
geographic variations affect the trends of RIs. Every labora-
tory should establish its reference intervals.
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