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Introduction
Subarachnoid hemorrhage (SAH) is a disruptive 

cerebrovascular condition associated with long-term 
morbidity and mortality1-5. Death and disability fol-
lowing SAH occur either directly due to hemorrhage 
or due to ischemic cerebral infarction that develops 
following vasospasm or aneurysmal rebleeding2. Fur-

thermore, conditions that lead to secondary cerebral 
damage after SAH, such as hypoxia, hypotension, and 
hyperglycemia, play an important role in mortality and 
morbidity1.

The gradual improvement in the understanding 
of the pathophysiology of SAH has prompted ef-
forts aimed at identifying biomarkers that can predict 
outcomes in patients with SAH6. Suitable laboratory 
biomarkers are likely to become an appealing solution 
for the accurate diagnosis and timely identification 
of delayed cerebral ischemia (DCI) in patients with 
SAH. Clinical values relating to various laboratory pa-
rameters have been evaluated for nearly half a century 
in patients with SAH7. However, in contrast to other 
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SUMMARY – The study aimed to investigate the role of plasma copeptin level in setting the diag-
nosis, severity and mortality of patients with subarachnoid hemorrhage (SAH) admitted to the emer-
gency department. We included patients aged ≥18 years who were diagnosed with SAH. Blood samples 
were collected from patients at the time of admission to the emergency department for assessment of 
plasma copeptin levels. The Glasgow Coma Scale (GCS), World Federation of Neurological Surgeons 
(WFNS), modified Fisher score, in-hospital mortality and one-year mortality rates were determined 
in patients. There was a statistically significant difference in plasma copeptin levels between the pa-
tients (mean: 0.78±0.41 ng/mL) and healthy controls (mean: 0.48±0.27 ng/mL) (p=0.001). There was 
no significant correlation of plasma copeptin levels with the GCS, WFNS, and modified Fisher scores. 
There was no significant difference in copeptin levels between the patients who died in the hospital 
(mean: 0.73±0.42 ng/mL) and those who did not (mean: 0.80±0.41 ng/mL) (p=0.41). Although plasma 
copeptin level may be used in the diagnosis of SAH, it does not have a role in determining the patient 
condition severity and mortality.
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diseases, laboratory biomarkers are still not routinely 
used as predictors of DCI in patients with SAH7.

Vasopressin is a hypothalamic hormone that is stim-
ulated by different stressors. Vasopressin enhances the 
effect of corticotropin-releasing hormone and triggers 
the release of adrenocorticotropic hormone and pro-
duction of cortisol further downstream8-10. Copeptin is 
the C-terminal portion of provasopressin and a novel 
neurohormone of the arginine–vasopressin system11,12. 
Copeptin is a stable peptide of the vasopressin precur-
sor, and it is synthesized in the hypothalamus together 
with arginine vasopressin and released into the portal 
circulation of the pituitary gland. Copeptin is secret-
ed in equimolar ratio as arginine vasopressin, and the 
concentration of copeptin reflects the concentration 
of arginine vasopressin12,13. Copeptin thus reflects the 
individual stress response at the hypothalamic level14. 
Copeptin is a 39 amino acid-long glycoprotein that is 
stable at room temperature. It can therefore be readi-
ly detected using automatic assays that provide results 
within 30 minutes9,15. Previous studies report that co-
peptin can be used in the diagnosis and prognosis of 
several diseases12,15-18. Copeptin has been associated 
with poor prognosis for ischemic strokes, head trau-
mas, and intracerebral hemorrhages18-23.

Several clinical studies have been performed in re-
cent years to investigate the relationship of SAHs, and 
especially aneurysmal SAHs, with plasma copeptin 
levels8,19,24-26. There are limited studies on isolated trau-
matic SAHs, and the majority of these studies report 
a consistent correlation between copeptin and the se-
verity and prognosis of SAH. However, it is unclear 
whether copeptin release is specific to SAH or a gen-
eral stress response.

Thus, we investigated the role of plasma copeptin 
level in the diagnosis, severity and mortality of patients 
diagnosed with SAH.

Materials and Methods
Study design and setting
This prospective study was carried out in line with 

research regulations, including approval of the Ethics 
Committee of our institute (No. 2018/04) and accord-
ing to the principles of the World Medical Association 
Helsinki Declaration. 

We included patients aged >18 years who devel-
oped spontaneous SAH or experienced SAH second-
ary to an isolated head trauma, and were brought to the 
emergency department within 72 hours of the onset 

of hemorrhage. We excluded patients aged <18 years; 
those who arrived in the emergency department more 
than 72 hours after the onset of hemorrhage; who had 
previous head trauma or cerebral infarction; who had 
hemorrhagic or ischemic stroke; who used antiplatelet 
or anticoagulant medication; and those with malig-
nancies, cardiac insufficiency, and chronic liver disease. 
The healthy control group was selected from volunteer 
patients’ relatives and emergency department staff who 
did not have any disease. In total, 53 patients and 30 
healthy subjects were included in the study.

All participants were informed about the study. 
There was no intervention in the follow-up and treat-
ment of patients. In addition to the routine blood tests 
performed in the patients, 3 mL of blood was collected 
from the patients to determine the plasma copeptin 
level. Age, gender, and vital signs of the patients were 
recorded in addition to the time between the onset of 
SAH and admission to the emergency department. 
The Glasgow Coma Scale (GCS) and World Feder-
ation of Neurological Surgeons (WFNS) scores were 
calculated in the patients. The modified Fisher scores 
were determined using computerized tomography 
images of the brain. The patients were followed-up to 
determine the in-hospital and 1-year mortality rates.

Measurement of copeptin
To measure copeptin, 3 mL of venous blood was 

collected in EDTA tubes. After shaking the tube, the 
blood was transferred to a centrifuge tube and centri-
fuged at 3500 rpm for 10 min. The plasma was separat-
ed from the centrifuged samples, and the samples were 
stored at -70 °C until further analysis. The sandwich 
ELISA method was performed using the EK-065-32 
Human Copeptin EIA test kit (Phoenix Pharmaceu-
ticals Inc., Burlingame, USA) and blood levels were 
quantitatively measured.

Statistical analysis
Data were statistically analyzed using the Statis-

tics Program for Social Scientists (SPSS) 24.0 soft-
ware (SPSS Inc., Chicago, IL, USA). The normality 
analysis of data was performed using the Kolmogor-
ov-Smirnov test. The Shapiro-Wilk test was used for 
the normality analysis of data for which there were less 
than 30 patients in the group. The Mann-Whitney U 
test was used for comparison of two groups without 
normal distribution, whereas Student’s t test was used 
for comparison of two groups showing normal distri-
bution. Comparison of three or more groups without 
normal distribution was performed using the Krus-
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Table 1. Comparison of copeptin levels according to characteristics of study patients

n (%) Copeptin (ng/mL)
Mean ± SD (min-max) p-value

Gender
Female 22 (41.5) 0.89±0.51 (0.30-2.32)
Male 31 (58.5) 0.71±0.31 (0.24±1.53) p=0.26
Blood sample collection time
0-3 hour 34 (64.2) 0.74±0.38 (0.24-1.73)
3-6 hour 10 (18.9) 0.96±0.59 (0.34-2.32)
6-12 hour 2 (3.8) 0.71±0.17 (0.59-0.83)
12-24 hour 2 (3.8) 0.69±0.36 (0.43-0.95)
24-72 hour 5 (9.4) 0.82±0.29 (0.57-1.33) p=0.72
Mechanism of occurrence
Spontaneous 30 (57) 0.87±0.46 (0.34-2.32)
Trauma 23 (43) 0.67±0.46 (0.24-1.53) p=0.12
SAH types
Aneurysmal 23 (43.4) 0.91±0.51 (0.34-2.32)
Arteriovenous malformation-related 2 (3.8) 0.98±0.01 (0.97-0.99)
Traumatic 23 (43.4) 0.67±0.46 (0.24-1.53)
Others-unknown 5 (9.4) 0.68±0.23 (0.41-1.01) p=0.30
GCS (points)
14-15 23 (43.4) 0.77±0.31 (0.43-1.52)
9-13 21 (39.6) 0.84±0.50 (0.30-2.32)
3-8 9 (17) 0.68±0.44 (0.24-1.69) p=0.59
WFNS Score
Grade 1 21 (39.6) 0.79±0.32 (0.43-1.52)
Grade 2 2 (3.8) 0.66±0.04 (0.63-0.70)
Grade 3 4 (7.5) 1.13±0.82 (0.41-2.32)
Grade 4 21 (39.6) 0.76±0.37 (0.30-1.73)
Grade 5 5 (9.4) 0.64±0.59 (0.24-1.69) p=0.49
Modified Fisher Score
Grade 1 28 (52.8) 0.72±0.31 (0.31-1.52)
Grade 2 6 (11.3) 0.60±0.08 (0.45-0.70)
Grade 3 9 (17) 0.97±0.68 (0.24-2.32)
Grade 4 10 (18.9) 0.92±0.43 (0.34-1.69) p=0.43
Intraventricular hemorrhage
Yes 13 (24.5) 0.77±0.35 (0.34-1.69)
No 40 (75.5) 0.79±0.43 (0.24-2.32) p=0.88
Intracerebral hemorrhage
Yes 18 (34) 0.92±0.57 (0.30-2.32)
No 35 (66) 0.72±0.29 (0.24-1.52) p=0.42
Acute hydrocephalus 
Yes 12 (22.6) 0.59±0.22 (0.24-0.99)
No 41 (77.4) 0.84±0.44 (0.30-2.32) p=0.05
Rebleeding
Yes 2 (3.8) 0.47±0.06 (0.43-0.52)
No 49 (96.2) 0.80±0.42 (0.24-2.32) p=0.10
In-hospital mortality
Yes 12 (22.6) 0.73±0.42 (0.24-1.69)
No 41 (77.4) 0.80±0.41 (0.30-2.32) p=0.41
One-year mortality
Yes 20 (37.7) 0.85±0.44 (0.24-1.73)
No 33 (62.3) 0.75±0.40 (0.30-2.32) p=0.42
p<0.05 statistically significant; SAH = subarachnoid hemorrhage; GCS = Glasgow Coma Score; WFNS = World Federation of Neuro-
logical Surgeons
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kal-Wallis test. Spearman’s correlation test was used 
for correlation analysis of study data. A p value <0.05 
was considered to be statistically significant.

Results
In the study period, the number of patients di-

agnosed with SAH was 53, and their mean age was 
53±20 (18-90) years. Of these, 57% (n=30) had spon-
taneous SAH, and 58% were male. The mean age of 
the healthy control group (n=30) was 42±17 (24-67) 
years. The mean time between the incident and admis-
sion to the emergency department was 6±8 (0.5-24) 
hours. The mean systolic blood pressure of the patients 
was 141±30 (90-240) mm Hg, whereas their mean 

diastolic blood pressure was 83±14 (57-110) mm Hg, 
mean GCS was 12±3 (3-15), mean WFNS was 3±1 
(1-5), and mean modified Fisher score was 2±1 (1-4). 
The mean copeptin level in the patient and healthy 
control groups was 0.78±0.41 (0.24-2.32) ng/mL and 
0.48±0.27 (0.09-0.97) ng/mL, respectively. Significant 
difference was observed in copeptin levels between 
the patient and healthy control groups (p=0.001) (Fig. 
1). In the patient group, 23 (43.4%), 23 (43.4%), 2 
(3.8%), and 5 (9.4%) patients had aneurysmal SAH, 
traumatic SAH, arteriovenous malformation-related 
SAH, and SAH related to other causes, respectively. 
No significant relationship was observed between the 
patient copeptin levels and gender, time of blood col-
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Table 2. Relationship between copeptin levels and severity of SAH patients at the time of admission

Spearman’s rho GCS WFNS Score Modified Fisher 
score

Copeptin
rho 0.143 -0.160 0.194
p 0.306 0.253 0.165

Spearman correlation test, p<0.05 statistically significant; SAH = subarachnoid hemorrhage; GCS = Glasgow Coma Score; WFNS = 
World Federation of Neurological Surgeons

Table 3. Comparison of plasma copeptin levels for mortality according to SAH types

Non-survival
Copeptin ng/mL
Mean ± SD 
(min-max)

Survival
Copeptin ng/mL mean ± 
SD 
(min-max)

p-value

In-hospital mortality
All patients (N=53) 0.73±0.42 (0.24-1.69) 0.80±0.41 (0.30-2.32) 0.41
Spontaneous SAH (n=30) 0.92±0.46 (0.34-1.69) 0.86±0.47 (0.41-2.32) 0.63
Aneurysmal (n=23) 0.92±0.46 (0.34-1.69) 0.90±0.55 (0.43-2.32) 0.72
Arteriovenous malformation-related (n=2)  - 0.98±0.01 (0.97-0.99)
Unknown-other reasons (n=5) - 0.68±0.23 (0.41-1.01)
Traumatic SAH (n=23) 0.46±0.14 (0.24-0.60) 0.73±0.32 (0.30-1.53) 0.09
One-year mortality
All patients (n=53) 0.85±0.44 (0.24-1.73) 0.75±0.40 (0.30-2.32) 0.42
Spontaneous SAH (n=30) 0.93±0.43 (0.34-1.73) 0.83±0.49 (0.41-2.32) 0.32
Aneurysmal SAH (n=23) 0.92±0.45 (0.34-1.73) 0.89±0.59 (0.43-2.32) 0.46
Arteriovenous malformation-related (n=2) 0.97 0.99 -
Unknown-other reasons (n=5) - 0.68±0.23 (0.41-1.01)
Traumatic SAH (n=23) 0.70±0.44 (0.24-1.53) 0.66±0.25 (0.30-1.25) 0.76

p<0.05 statistically significant; SAH = subarachnoid hemorrhage



lection, mechanism of occurrence, GCS and WFNS 
scores at the time of admission, and modified Fisher 
scores (Table 1). Plasma copeptin levels did not vary 
in the presence of intraventricular bleeding, intracere-
bral bleeding, and acute hydrocephaly. No statistically 

significant difference was noted (Table 1). Rebleeding 
was identified in two patients with aneurysmal SAH. 
The copeptin levels in these patients were not signifi-
cantly different in comparison with those without re-
bleeding (Table 1). There was no significant correla-
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Fig. 1. Comparison of plasma copeptin levels in SAH patients and healthy controls.

SAH = subarachnoid hemorrhage

Fig. 2. Comparison of copeptin levels, GCS, WFNS and modified Fisher scores relative to in-hospital mortality. 

GCS = Glasgow Coma Score; WFNS = World Federation of Neurological Surgeons
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tion of plasma copeptin levels with the GCS, WFNS, 
and modified Fisher scores (Table 2).

The rate of in-hospital mortality was 22.6% (n=12), 
and the mean copeptin level of patients without 
in-hospital mortality was 0.73±0.42 (0.24-1.69) ng/
mL. No significant difference was observed in co-
peptin levels between the patients with and without 
in-hospital mortality [0.80±0.41 (0.30-2.32) ng/mL] 
(p=0.41) (Fig. 2A). There was a significant difference 
in the GCS scores between the patients with in-hos-
pital mortality [median: 10; 5.5 (3-15)] and those 
without in-hospital mortality [median: 14; 3.5 (5-15)] 
(p<0.001) (Fig. 2B). Furthermore, there was a signif-
icant difference in the WFNS scores between the pa-
tients with in-hospital mortality [median: 4; 1 (1-5)] 
and those without it [median: 2; 3 (1-5)] (p<0.001) 
(Fig. 2C). In addition, there was a significant differ-
ence in the modified Fisher score between the patients 
with in-hospital mortality [median: 4; 2.75 (1-4)] and 
those without it [median: 1; 2 (1-4); median: 4; 2.75 
(1-4); p=0.003) (Fig. 2D].

The one-year mortality of patients was 37.7% 
(n=20). The copeptin levels of patients with 1-year 

mortality [mean: 0.85±0.44 (0.24-1.73) ng/mL] were 
not significantly different from the copeptin levels 
of those without 1-year mortality [mean: 0.75±0.40 
(0.30–2.32) ng/mL] (p=0.42) (Fig. 3A). The GCS 
scores of patients with one-year mortality [median: 
10; 5 (3-15)] were significantly different from the 
GCS scores of those without it [median: 15; 4 (5-15)] 
(p=0.006) (Fig. 3B). Moreover, the WFNS scores of 
patients with one-year mortality [median: 4; 1 (1-5)] 
were significantly different from the WFNS score of 
those without it [median: 1; 3 (1-5)] (p=0.006) (Fig. 
3C). The modified Fisher scores of patients with one-
year mortality [median: 3; 2.75 (1-4)] were significant-
ly different from the modified Fisher scores of those 
without it [median: 1; 1 (1-4)] (p<0.001) (Fig. 3D).

In patients with spontaneous SAH, no statistically 
significant difference was observed in copeptin levels 
between the patients with in-hospital mortality and 
those without in-hospital mortality (p=0.63). There 
was no difference in copeptin values between the pa-
tients with and without in-hospital mortality among 
the SAH subgroups (aneurysmal, arteriovenous mal-
formation, etc.) (p>0.05). There was no significant 
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Fig. 3. Comparison of copeptin levels, GCS, WFNS and modified Fisher scores relative to one-year mortality.  

GCS = Glasgow Coma Score; WFNS = World Federation of Neurological Surgeons



difference in one-year mortality between spontaneous 
SAH and its subgroups (p>0.05) (Table 3). 

In traumatic SAH cases, no significant difference 
was observed in copeptin levels between the patients 
with and without in-hospital mortality, or between 
those with and without one-year mortality (p>0.05) 
(Table 3).

Discussion
The plasma copeptin levels are significantly high-

er in patients with subarachnoid bleeding at the time 
of admission as compared with healthy controls24-26. 
The present study also revealed that plasma copeptin 
levels in patients diagnosed with SAH at the emer-
gency department were significantly higher than 
those in healthy controls. Any stressor that activates 
the hypothalamic-pituitary-adrenal (HPA) axis leads 
to an increase in cortisol concentration, an adrenal 
stress hormone. Vasopressin is one of the hypotha-
lamic stress hormones that is stimulated by different 
stressors. Copeptin is released in equal concentrations 
as vasopressin, and therefore reflects the levels of vaso-
pressin. Therefore, it was expected that copeptin would 
increase in patients with SAH because it is a hormone 
that shows the individual stress response at the hy-
pothalamic level. Particularly in recent years, several 
studies have evaluated diagnostic value of copeptin as 
a biochemical parameter for different diseases. These 
studies have demonstrated that copeptin can be used 
for the diagnosis of different diseases12,15-18.

Despite advances in the treatment, mortality rates 
in SAH continue to remain very high. Baydın et al.27 
have previously reported that the rate of in-hospital 
mortality of spontaneous SAH is 48.3%. A study on 
aneurysmal SAH determined the in-hospital mortal-
ity rate as 10.6% and the one-year mortality rate as 
13.9%24. Zuo and Ji26 report on the 3-month mortal-
ity rate of 10.3%, whereas Fung et al.8 report on the 
6-month mortality rate of 22.2%. In the present study, 
the rates of in-hospital mortality and one-year mortal-
ity were 22.6% and 37.7%, respectively. Differences in 
these mortality rates might be associated with the fact 
that we included patients with SAH without aneurys-
mal SAH. Although the trauma patients included in 
the present study had isolated head trauma, they may 
have played a role in causing this difference.

Several clinical studies in recent years have deter-
mined the applicability of copeptin as an indicator of 
prognosis in aneurysmal patients with SAH18,19,24,26. 

The results of these studies have shown that there is a 
consistent correlation between copeptin and the sever-
ity and prognosis of SAH19,24,26.

The first study we identified in the literature re-
garding aneurysmal SAH was the study by Zhu et al.24. 
This retrospective study found a significant difference 
in the copeptin levels between patients with and with-
out in-hospital mortality and one-year mortality. The 
authors report that high copeptin levels are associated 
with in-hospital mortality and one-year mortality. The 
predictive value of copeptin was found to be similar to 
that of the WFNS and modified Fisher score24. The 
study by Zhu et al. found the copeptin level to be use-
ful and complementary in predicting poor function 
outcome and mortality following aneurysmal SAH24. 
The prospective study by Zheng et al. identified a 
significant difference in copeptin levels according to 
6-month poor and good outcomes19. For 6-month 
poor outcome, the study by Zheng et al. reports on the 
area under the receiver operating characteristic (ROC) 
curve (AUC) values of 0.824 and 0.940 for copeptin 
and copeptin + WFNS, respectively19. A recently con-
ducted retrospective study reports a significant dif-
ference in copeptin levels between patients with and 
without 3-month mortality26. The AUC value, sensi-
tivity, and specificity of the plasma copeptin level for 
poor outcomes are reported as 0.74, 70.5% and 69.6%, 
respectively26. The AUC value of the WFNS score for 
poor outcomes was determined as 0.72. Moreover, the 
AUC value of combined copeptin and WFNS was de-
termined as 0.7724. According to the Glasgow Out-
come Score, there was a significant high difference in 
copeptin levels between the patients with good and 
poor functional outcomes26. The study also demon-
strated a correlation between the copeptin levels and 
WFNS score. Zuo and Ji report that copeptin levels 
can reliably predict short-term prognosis of patients 
with SAH at the beginning26.

Fung et al. previously conducted a prospective 
study on plasma copeptin levels of 18 aneurysmal pa-
tients with SAH and found significant difference in 
copeptin levels between the patients with good and 
poor WFNS scores at the time of admission8. They 
also determined that patients with Fisher grade 3 had 
significantly higher blood copeptin levels than those 
with Fisher grade 4 and 5. Fung et al. also report in 
the same study that plasma copeptin levels significant-
ly increased in the presence of intracerebral hemor-
rhage in patients with SAH8. On the other hand, they 
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found no significant difference in plasma copeptin 
levels between good and poor outcomes according to 
the Modified Rankin Score. With respect to mortality, 
they found no significant difference in copeptin levels 
between the patients with and without mortality. Fur-
thermore, copeptin lacked any significant relationship 
with intraventricular hemorrhage, hydrocephaly, vaso-
spasm, location of aneurysm, gender, delayed ischemia, 
or 6-month mortality8. Aksu et al. previously identi-
fied significant difference in plasma copeptin levels 
between 29 patients with SAH and healthy individu-
als25. However, no significant correlation was observed 
between copeptin and the intracerebral hemorrhage 
score. In general, the present study showed that the 
copeptin level in patients with SAH is not useful for 
their prognosis25.

In the present study, no significant relationship was 
found between the plasma copeptin level in patients 
with spontaneous SAH and their mortality and prog-
nosis. Our findings are in agreement with two of the 
aforementioned studies on aneurysmal SAH, but in 
disagreement with three of them8,19,24-26. Moreover, we 
did not identify any relationship between copeptin lev-
els and the severity of patients with SAH at the time 
of admission/arrival because copeptin levels lacked 
correlation with the GCS, WFNS, and modified Fish-
er scores.

We did not find any study regarding traumatic 
SAH and copeptin levels. However, there are various 
studies on traumatic brain injury, which generally eval-
uate all traumatic brain injuries together20,21,28-30. Yu et 
al. report on a significant difference in copeptin lev-
els between the patients who died and lived following 
traumatic SAHs28. Increased plasma copeptin levels 
have also been reported to be associated with one-year 
function outcomes and mortality following traumatic 
brain injury28. In this respect, the results of the present 
study are in disagreement with the findings by Yu et 
al.28. With respect to in-hospital mortality and one-
year mortality, copeptin levels were not significantly 
different between patients with SAH who died and 
those who survived.

A study on patients admitted to the emergency de-
partment with slight head trauma found that copeptin 
levels in these patients were significantly higher than 
those in the control group29. However, the same study 
also found copeptin to have a low prognostic perfor-
mance, and no significant difference was found be-
tween brain computed tomography images of patients 

with and without a pathology. Furthermore, there was 
no significant difference between 30-day good and 
poor functional outcomes29. In another study on isolat-
ed head trauma, no significant difference was found in 
copeptin levels (at admission to the emergency depart-
ment and the sixth hour after admission) between the 
patients who survived and died within a one-month 
period (i.e., patients with different outcomes with re-
spect to one-month mortality)30. The same study also 
found a difference in copeptin levels between the time 
of admission (hour 0) and the sixth hour following 
admission, and Δ-copeptin level was associated with 
mortality30. Cavus et al. report on the absence of any 
significant relationship between GCS and copeptin 
levels30. The prognosis and mortality-related findings 
of these two studies, which evaluated all head traumas 
except for isolated SAHs, are in agreement with the 
present study. Copeptin appears to have increased sec-
ondary to a trauma that is an acute stress factor.

A study on traumatic brain injuries determined 
that copeptin level began to increase in the first 6 
hours, reaching a peak in the 24th hour and decreasing 
afterwards20. Zweifel et al. evaluated plasma copeptin 
levels within the 0-3-, 3-6-, 6-12-, 12-24-, and 24-
72-hour periods in patients with intracerebral hemor-
rhage; no significant difference was observed among 
these levels22. Our study found no difference between 
copeptin levels observed during these different time 
periods either. The present study only investigated the 
copeptin levels in patients at the time of admission, 
which was a limitation of the study.

It is uncertain whether copeptin release is specific 
to SAH or it is a manifestation of a general stress re-
sponse. Copeptin is released from the hypothalamus in 
equimolar ratio to vasopressin. Therefore, the copeptin 
increase in patients with SAH might stem from the ac-
tivation of the HPA axis in response to stress18,26. This 
appears to be very likely because copeptin levels can 
be used for the prognosis of various conditions other 
than intracranial hemorrhage, such as respiratory tract 
infections, myocardial infarction, cardiac insufficiency, 
trauma, and shock. Plasma copeptin levels might be 
used for the prognosis of various diseases due to their 
close and repeatable relationship with the degree of 
activation of the stress axis.

Conclusion
Plasma copeptin level may be used for the diagno-

sis of SAH; however, it does not play a role in deter-
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mining patient severity and mortality. Thus, there are 
insufficient studies on the use of copeptin for the prog-
nosis of patients with SAH, and the results of these 
studies are contradictory. Therefore, there is a need for 
new prospective studies involving a larger number of 
patients. 

Our study suffered from some limitations. The most 
important limitation was the low number of cases. We 
could not study copeptin level at different times in the 
same patient. Detection of differences in the level of 
copeptin studied in the series could increase the value 
of the study. In addition, the wide age range of patients 
may have affected the results.
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Sažetak

ULOGA RAZINE KOPEPTINA U PLAZMI U ODREĐIVANJU TEŽINE I SMRTNOSTI 
SUBARAHNOIDNOG KRVARENJA

S. Ozkan, N. Baykan, O. Salt, S. Yakar, A. Sen i P. Durukan

Cilj istraživanja bio je ispitati ulogu razine kopeptina u plazmi u dijagnostici, težini i smrtnosti bolesnika sa subarahnoid-
nim krvarenjem (SAK) na odjelu hitne medicine. Uključeni su bolesnici u dobi od ≥18 godina kod kojih je dijagnosticiran 
SAK. Uzorci krvi za određivanje razine kopeptina u plazmi uzeti su kod prijma bolesnika na hitni odjel. Kod bolesnika su 
određeni Glasgowska ljestvica kome (Glasgow Coma Scale, GCS), World Federation of Neurological Surgeons (WFNS) zbroj, 
modificirani Fisherov zbroj, stopa smrtnosti u bolnici i jednogodišnja stopa smrtnosti. U razinama kopeptina zabilježena 
je statistički značajna razlika između bolesnika (srednja vrijednost: 0,78±0,41 ng/mL) i zdravih kontrolnih osoba (srednja 
vrijednost: 0,48±0,27 ng/mL) (p=0,001). Nije bilo nikakve značajne korelacije razina kopeptina u plazmi s GCS, WFNS 
i modificiranim Fisherovim zbrojem. Nije bilo statistički značajne razlike u razinama kopeptina između bolesnika koji su 
umrli u bolnici (srednja vrijednost: 0,73±0,42 ng/mL) i onih koji nisu umrli u bolnici (srednja vrijednost: 0,80±0,41 ng/mL 
(p=0,41). Iako bi se razina kopeptina u plazmi mogla rabiti u dijagnostici SAK ona ipak nema nikakvu ulogu u određivanju 
težine stanja bolesnika i smrtnosti. 

Ključne riječi: Kopeptin; Odjel hitne medicine; Smrtnost; Subarahnoidno krvarenje 


