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Growth hormone (GH) is produced in the anterior 
pituitary and shows its effect through insulin-like 

growth factor-I (IGF-I) [1]. GH and IGF1, the most 
important mediator of GH effects, apart their role in 

growth regulation during childhood, coordinate several 
processes throughout adult life [2]. GH stimulates pro-
tein synthesis, increases lipolysis, and potentiates the ac-
tion of insulin [3]. GH and IGF-1 have an important 

ABSTRACT
OBJECTIVE: Coronavirus disease-2019 (COVID-19) disease can cause asymptomatic and mild flu-like symptoms as well as 
severe symptoms ranging from respiratory failure and death. Growth hormone (GH) is produced in the anterior pituitary and 
plays an important role in the immune system. COVID-19 is severe in the elderly, men, obese, diabetics, and people with 
immune deficiency. The probability of GH deficiency is high in these patient groups. In this study, we aimed to investigate the 
relationship between the severity of COVID-19 infection and GH level.

METHODS: A total of 456 patients, between 45 and 80-years-old, who were hospitalized with the diagnosis of COVID-19 
disease were evaluated in the study. Our study was a retrospective study. Demographic data of the patients, GH, insulin-like 
growth factor-I (IGF-1), and biochemical parameters and thorax tomography results were evaluated. Patients with chronic 
diseases that would affect GH levels and those in need of intensive care were excluded from the study.

RESULTS: 456 patients were included in the study, 168 female, 288 male, mean age 67.57±12.60 years. Patients were 
divided into two groups according to thorax tomography findings, patients with lung involvement in Group-1:352 (77%) and 
those without pulmonary involvement in Group-2:104 (23%). While the GH of Group-1 was 0.125 ng/ml, the GH of Group-2 
was 0.238 ng/ml, the difference between them was statistically significant (p=0.000). IGF-1 in Group-1 was: 55.05 ng/ml, 
while IGF-1 in Group-2 was: 104.08 ng/ml, the difference between them was statistically significant (p=0.000). In multi-
variate regression analysis, low IGF-1 (p=<0,01, OR:1,06 [1028–1093]) level was found to be significantly effective in lung 
involvement in COVID-19 disease.

CONCLUSION: In our study, we found GH and IGF-1 deficiency in COVID-19 cases with lung involvement, regardless of age 
and gender. We can say that COVID-19 infection progresses worse in GH and IGF-1 deficiency.
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role in the immune system. Both GH and IGF-1 stim-
ulate the development and survival of antigen-sensitive 
clones of B and T cells [4]. GH has negative feedback 
effects on many pro-inflammatory cytokines [5].

Coronavirus disease-2019 (COVID-19) has been 
causing a rapidly spreading pandemic all over the world 
since December 2019. COVID-19 affects primarily the 
respiratory tract, but may also cause multi-organ dys-
function due to the widespread presence of angiotensin-
converting enzyme-2 receptors, an entry point for the 
virus [6]. COVID-19 affects many secondary endocrine 
organs (thyroid, pancreas, adrenals, and gonads) are re-
ported to be affected [7]. COVID-19 can cause asymp-
tomatic and flu-like mild symptoms as well as severe 
symptoms that progress to respiratory failure and death 
[8]. It has a more severe course especially in the elderly, 
men, obese, diabetic individuals, and individuals with 
immune deficiency. The probability of GH deficiency 
is high in these patient groups. In this study, we aimed 
to investigate the relationship between the severity of 
COVID-19 infection and GH level.

MATERIALS AND METHODS

All patients hospitalized with the diagnosis of 
COVID-19 (verified with polymerase chain reaction; 
PCR) disease between June 2020 and December 2020 
were evaluated restrospectively in the study. Patients 
with poorly controlled diabetes, patients with liver fail-
ure and renal failure, patients with a history of pituitary 
disease, patients treated for GH deficiency, patients who 
have received previous steroid therapy, and patients in 
need of intensive care were excluded from the study. A 
total of 456 patients, 168 women and 288 men, were in-
cluded in the study. The patients were between the ages 
of 45 and 80, with a mean age of 67.57±12.60. Age, sex, 
weight, height, laboratory values (glucose, glycosylated 
hemoglobin [HbA1c], alanine amino transferase [ALT], 
aspartate amino transferase [AST], blood urea nitrogen 
[BUN], creatinine [Cr], estimated glomerular filtration 
rate [eGFR], c reactive protein [CRP], GH, IGF-1), and 
thorax tomography results were evaluated. Laboratory 
samples were taken at 08 a.m. on the day of hospital-
ization, before the start of COVID-19 treatment. GH 
and IGF1 were measured with the Immulite 2000 hGH 
and IGF1 Assays and Analyzer, Siemens Healthcare, 
Germany. We also normalized IGF-1 values by age/
gender and expressed them as standard deviation scores. 
ARCHITECT 16000 integrated system (Abbott, Illi-

nois, USA) was used for glucose, HbA1c, ALT, AST, 
BUN, Cr, CRP. SYSMEX XN-1000 device was used for 
hemogram. Non-contrast thorax CT scan for all partici-
pants was performed using a TOSHIBA AQUILLION 
64 and was evaluated by a single radiologist according 
to the recommendation of the Radiological Society of 
North America Expert Consensus Document for pul-
monary involvement [9]. Common imaging features of 
greater specificity for COVID-19 pneumonia as typical 
appearance, non-specific imaging features of COVID-19 
as indeterminate appearance, uncommonly or not re-
ported features of COVID-19 as atypical and the ab-
sence of findings suggestive of pneumonia were reported 
as negative for pneumonia. Cases with typical involve-
ment on tomography were included as Group-1, cases 
without CT involvement were included as Group-2, and 
cases with indeterminate appearance or atypical involve-
ment on tomography were excluded from the study.

The study was conducted according to the Decla-
ration of Helsinki. Erzurum Regional Training and 
Research Hospital Ethics Committee approval was ob-
tained (2021/02–39).

Statistical Analysis
SPSS (Version 17.0. Chicago, IL, USA) was used for 
statistical analyses. Numerical variables with normal 
distribution were shown as mean±SD. Categorical 
variables were presented as numbers and percentages. 
The Mann-Whitney test was used to compare two in-
dependent variables that did not show normal distri-
bution. The difference between categorical variables 
was analyzed using Fisher’s exact test or Chi-square 
test. The difference between the laboratory results of 
the Group-1 with Group-2 was evaluated by student 
t-test. The differences between the CT findings recom-
mended by the Radiological Society of North America 
Expert Consensus Document classification and GH/
IGF-1 were evaluated by ANOVA. The relationship 
between GH and IGF-1 levels and lung involvement in 
COVID-19 infection was evaluated by regression anal-
ysis. Statistically significant p<0.005.

Highlight key points

• GH and IGF-1 levels of patients with lung involvement were 
lower than patients without lung involvement.

• Lung involvement and IGF-1 deficiency had a significant ef-
fect on COVID-19 infection, while age, gender and glucose 
had no effect.
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RESULTS

Hospitalized with the diagnosis of COVID-19 infection, 
456 patients were included in the study, 168 female, 288 
male, mean age 67.57±12.60. Laboratory data and de-
mographic data are in Table 1. When the female and male 
patients were compared, age, BMI, lung involvement on 
thorax tomography, GH, IGF-1, AST, ALT, GFR, creati-
nine, glucose, and Hba1c, there were no statistical differ-
ence between them. The duration of hospitalization and 
CRP values of male patients were higher than female pa-
tients, and the difference between them was statistically 
significant (Table 2: Comparison of patients by gender).

Thorax tomography of the patients was evaluated and 
divided into two groups. There were 352 (77%) patients 
in Group-1 and 104 (23%) in Group-2. Group-1 had 
132 (37.5%) female, 220 (72.5%) male, Group-2 had 36 
(34.6%) female, and 68 (65.4%) male patients and there 
was no gender difference between the groups. While 
the GH of Group-1 was 0.125 ng/ml, the patients in 
Group-2 had a GH of 0.238 ng/ml, the difference was 
statistically significant (p=0.000 Figure 1: Comparison 
of Group-1 and Group-2 GH values). While IGF-1 
of Group-1 was 55.05 ng/ml, IGF-1 of the patients in 
Group-2 was: 104.08 ng/ml, the difference was statis-
tically significant (p=0.000, Figure 2 Comparison of 
Group-1 and Group-2 IGF-1 values). While the CRP 
of Group-1 was 90.72 mg/L, the CRP of the patients in 

Group-2 was determined to be 50 mg/L, the difference 
was statistically significant (p=0.006). When the patients 
were evaluated in terms of hospitalization days, the mean 
was 8.8 days for Group-1 and 4.75 days for Group-2, 
and the difference was statistically significant (p=0.002). 
There was no statistically significant difference between 
the two groups when BMI, AST, ALT, GFR, creatinine, 
glucose, and Hba1c were evaluated (Table 3: Demo-
graphic and laboratory data of the groups).

In multivariate regression analysis, while IGF-1 
(p=<0.01, OR: 1.06 [1028–1093]) level was found to 
be significantly effective in lung involvement in coro-
navirus 19 disease, age (p=0.939, OR: 0.997 [0.934–
1.065]), crp (p=0.381, OR: 0.994 (0.981–1.008]), and 
glucose (p=0.619, OR: 0.995 [0.977–1.014]) were not 
found to be effective in lung involvement in coronavirus 
19 disease (Table 4).

DISCUSSION

In our study, we found that GH and IGF-1 levels in patients 
with lung involvement in COVID-19 were lower than those 
without lung involvement in COVID-19. In addition, we 
observed that COVID-19 infection was more severe in GH 
and IGF-1 deficiency, regardless of age and gender.

Age 67.57±12.60
Gender 168 F/288 M
BMI 24.7±3.7
GH (<1 ng/ml) 0.262±0.315
IGF-1(ng/ml) 66.33±33.23
AST (7–40 U/L) 23.68±10.06
ALT (7–40 U/L) 27.58±14.28
GFR 80.56±23.05
Creatinine (<1 mg/dl) 0.95±0.33
Glucose (70–100 mg/dl) 116.0.4±20.93
HBA1C (<6.5%) 6.65±1.43
CRP (<5 mg/L) 81.59±65.42
Hospital stay 7.94±2.59

BMI: Body mass index; GH: Growth hormone; IGF-I: Insulin-like growth factor-
I; HbA1c: Glycosylated hemoglobin; ALT: Alanine amino transferase; AST: Aspar-
tate amino transferase; BUN: Blood urea nitrogen; eGFR: Estimated glomerular 
filtration rate; CRP: C reactive protein.

Table 1. Demographic and laboratory data of the patients

 Female (n=168) Male (n=288) p

Age 69.07±12.76 66.69±12.51 0.333
BMI 24.8±3.5 23.6±2.7 0.789
GH (<1 ng/ml) 0.251±0.27 0.270±0.33 0.762
IGF-1(ng/ml) 68.20±32.01 65.22±34.02 0.647
AST (7–40 U/L) 23.23±9.84 25.03±10.89 0.604
ALT (7–40 U/L) 27.30±11.20 28.53±21.98 0.337
GFR 77.90±24.70 82.32±22.64 0.348
Creatinine 
(<1 mg/dl) 0.89±0.29 0.99±0.35 0.685
Glucose 
(70–100 mg/dl) 112.57±14.59 117.46±14.94 0.525
HBA1C (<6.5%) 6.48±1.44 6.73±1.45 0.731
CRP (<5 mg/L) 62.30±60.77 92.84±65.81 0.016
Hospital stay 6.62±1.30 8.90±2.91 0.036

BMI: Body mass index; GH: Growth hormone; IGF-I: Insulin-like growth factor-
I; HbA1c: Glycosylated hemoglobin; ALT: Alanine amino transferase; AST: Aspar-
tate amino transferase; BUN: Blood urea nitrogen; eGFR: Estimated glomerular 
filtration rate; CRP: C reactive protein.

Table 2. Comparison of patients by gender
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COVID-19 disease is a pandemic problem that started 
in Wuhan, China and spread rapidly all over the world. 
The COVID-19 pandemic is still spreading rapidly 
around the world, causing more than 250 million cases 
and more than five million deaths (worldometer data). It 
caused the health system to collapse in many countries. 
Quarantine methods applied to prevent the spread of the 

disease negatively affected the economies of the country. 
Studies are ongoing in research centers around the world 
to create a suitable vaccine or effective medical treatment 
for the virus, but there is still no effective treatment for 
COVID-19 infection [10]. COVID-19 infection is more 
severe in the elderly, men and chronic diseases [11], the 
possibility of GH deficiency is high in this patient group. 
GH replacement therapy may be a promising agent in 
the treatment of COVID-19 infection.

COVID-19 infection is more common and more se-
vere in men.

According to Chinese data, mortality rates are 36% 
in female patients and 64% in male patients [12]. Ac-
cording to European data, the rate of COVID-19 in-
fection is 71% in male and 29% in female [13]. In our 
study, 168 (37%) of the patients were female and 288 
(63%) were male. When we compared female and male, 
the CRP value and the number of days of hospitaliza-
tion were higher in male, and the difference was sta-

IG
F-

1 
(n

g/
m

l)

200.00

150.00

100.00

50.00

0.00
Group-2Group-1

p:<0.01

Figure 2. Comparison of Group-1 and Group-2 IGF-1 values.
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Figure 1. Comparison of Group-1 and Group-2 GH values.

  Group-1 (n=352) Group-2 (n=104) p

Age  69.45±11.06 65.69±15.38 0.261
Gender (%)   0.789
 Female 37.5 34.6
 Male 72.5 65.4
BMI 24.2±2.75 23.8±2.56 0.856
GH (<1 ng/ml) 0.125±0.88 0.238±0.194 0.000
IGF-1(ng/ml) 55.05±23.3 104.08±31.46 0.000
AST (7–40 U/L) 23.83±9.14 23.03±12.89 0.715
ALT (7–40 U/L) 27.30±11.20 28.53±21.98 0.785
GFR 80.31±22.70 81.42±24.64 0.831
Creatinine 
(<1 mg/dl) 0.96±0.34 0.94±0.28 0.841
Glucose 
(70–100 mg/dl) 118.57±19.59 107.46±14.94 0.848
HBA1C (<6.5%) 6.75±1.46 6.24±0.80 0.880
CRP (<5 mg/L) 90.72±62.42 50.0±67.09 0.006
Hospital stay 8.80±2.14 4.75±1.25 0.002

BMI: Body mass index; GH: Growth hormone; IGF-I: Insulin-like growth factor-
I; HbA1c: Glycosylated hemoglobin; ALT: Alanine amino transferase; AST: Aspar-
tate amino transferase; BUN: Blood urea nitrogen; eGFR: Estimated glomerular 
filtration rate; CRP: C reactive protein.

Table 3. Demographic and laboratory data of the groups

 B OR %95 CI  p

   Lower Upper

IGF-1 0.058 1.060 1.028 1.093 0.000
Age -0.003 0.997 0.934 1.065 0.939
CRP -0.006 0.994 0.981 1.008 0.381
Glucose -0.005 0.995 0.977 1.014 0.619

OR: Odd ratios; CI: Confidence interval; IGF-I: Insulin-like growth factor-I; CRP: 
C reactive protein.

Table 4. Multivariate regression analysis, Nagelkerke R 
Square: 0.620
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tistically significant (Table 3). Consistent with the lit-
erature, we can say that COVID-19 infection is more 
common and more severe course in male patients.

Although IGF-1 levels are similar in adult males and 
females, GH secretion is higher in adult females than 
males [14]. Sex steroids in women increase GH secre-
tion, GH receptor expression and IGF-1 synthesis in 
target tissue [14]. While the normal for GH levels is 
0.4–10 ng/ml for adult men, it is 1–14 ng/ml for adult 
women [15]. Normal aging is associated with a gradual 
decline in serum GH and the decline is more rapid in 
men than in women [4]. In our study, IGF-1 level was 
higher in females than males, but there was no statisti-
cally significant difference and GH levels were similar in 
males and females.

GH plays an important role in the immune system, it 
stimulates the development of T cells by stimulating the 
thymus gland [16, 17]. GH stimulates the proliferation 
of T and B lymphocytes, the production of immunoglob-
ulin, the development of myeloid precursor cells and 
their response to cytokine [18]. GH and IGF-1 stimu-
late the maturation of myeloid cells, stimulate phagocyte 
migration, increase phagocyte production of superoxide 
anions and cytokines, and may protect against bacterial 
infections. GH has negative feedback effects on many 
proinflammatory cytokines. In adults with GH defi-
ciency, CRP, Interleukin 6 (IL-6), and tumor necrosis 
factor alpha (TNF-alpha) levels increase and decrease 
after GH replacement [5]. CRP level is low in patients 
with acromegaly, CRP increases with the treatment of 
acromegaly [19]. GH suppresses serum cytokine levels 
directly and indirectly. Estrogen inhibits receptor signals 
of cytokines such as IL-6, leptin and prolactin. CRP, IL-6, 
and TNF-alpha levels increase in both GH and estrogen 
deficiency [20]. IL-6 level rises in severe COVID-19 pa-
tients and as IL 6 level increases, mortality rate increases 
in COVID-19 patients. In our study, patients who are 
followed up with a diagnosis of COVID-19 infection, 
mean GH: 0.262 ng/ml (0–3) and IGF-1: 66.33 ng/
ml (51–187) were in the normal range when evaluated 
by age. Pulmonary involvement in COVID-19 disease 
is important in both diagnosis and follow-up, as the de-
gree of lung involvement increases, the prognosis is neg-
atively affected [8, 21]. In our study, we found that GH 
and IGF-1 levels of patients with lung involvement were 
lower than patients without lung involvement, the differ-
ence was statistically significant (Fig. 1, 2). Patients with 
lung involvement had higher CRP levels and had a longer 
hospital stay. In the multivariate regression analysis, we 

found that lung involvement and IGF-1 deficiency had 
a significant effect on COVID-19 infection, while age, 
gender, and glucose had no effect. In GH and IGF-1 de-
ficiency, we can say that COVID-19 infection progresses 
more severely regardless of age and gender.

The severity and mortality of COVID-19 infection 
increase in patients with diabetes mellitus [22]. In pa-
tients with poorly controlled diabetes, there is GH re-
sistance in the liver due to portal insulin insufficiency. 
There is a decrease in the production of hepatic IGF-1 
in GH resistance. Total and free IGF-1 levels decrease 
during insulin insufficiency [23]. In our study, although 
patients with poorly controlled diabetes were not in-
cluded, fasting blood glucose and HbA1c values were 
higher in COVID-19 patients with pulmonary involve-
ment compared to those without pulmonary involve-
ment, but there was no statistical significance.

As a result, GH is important in the immune system, 
its deficiency can cause serious viral and bacterial in-
fections. Although there are articles [10, 24–26] in the 
literature on GH and COVID-19 infection, our study 
is the first study to investigate the relationship between 
lung involvement and GH/IGF-1 in COVID 19 dis-
ease. In our study, we found GH and IGF-1 deficiency 
in COVID-19 infection with lung involvement.
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