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Introduction

Pelvic organ prolapse  (POP) is the herniation of the pelvic 
organs from its anatomical confines.[1] It is of considerable 
importance to the practising gynecologist in the middle‑ and 
low‑income countries.[2‑7] Poor conduct of labor has been 
implicated as a risk factor. POP is also common in conditions 
of chronically raised intra‑abdominal pressure, which include 
chronic obstructive airway diseases, obesity, abdominal 
tumors, straining during defecation, and heavy physical 
exertion.[2‑4,8] It is commonly associated with urinary tract 
infection  (both symptomatic and asymptomatic) due to 
anatomical and physiological changes.[1]

There are indications that serum concentration of cytokines 
is higher in women with POP and even more so when there is 
evidence of infection.[9,10] Cytokines are proteins and peptides, 
secreted by cells, which act as humoral regulators to modulate 
the intercellular actions of the cell.[9] These actions include 
paracrine effects, such as the promotion of maturation of 
B‑cells progenitors by interleukin (IL)‑7, and endocrine effects 
such as acute‑phase response during inflammation are produced 

by IL‑1 and tumor necrotic factor (TNF).[10]   Cytokines also 
induce autocrine effects.[10]

There are a number of pro‑ and anti‑inflammatory cytokines 
and chemokines. They are extremely potent, versatile, 
pluripotent mediators of an immense array of reactions 
ranging from induction of normal immune responses, rejection 
of allografts, autoimmune diseases, and hypersensitivity 
reactions. Cytokines are produced in all tissues of the body, 
and currently, their study has received much attention from 
reproductive immunologists.[11]

The pro‑inflammatory cytokines include IL‑6, TNF‑α, 
IL‑1, IL‑2, IL‑8, IL‑12, IL‑18, IL‑16, and IL‑15,[12‑18] while 
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the anti‑inflammatory cytokines include IL‑4, IL‑5, and 
IL‑10.[19,20]

Anti‑inflammatory cytokines: IL‑10 is a homodimeric 
protein and anti‑inflammatory cytokine with subunits, 
which have a length of 160 amino acids. IL‑10 is secreted 
by T‑lymphocytes and monocytes following cell activation 
by bacterial lipopolysaccharides. IL‑10 downregulates Th1 
helper T‑cell function by inhibiting cytokine production by 
the macrophage.[15] IL‑4 is originally called B‑cell‑stimulating 
factor, and it is a protein of 129 amino acids, which is secreted 
mainly by the Th2‑lymphocytes but also by the non‑T/
non‑B‑cells of most cell lineage.[20]

Studies on POP are available in Nigeria. However, there is a 
paucity of data if any on cytokine and POP in Nigeria and the 
world at large. The superiority of cytokines than traditional 
tests such as histology, microbial culture, and C‑reactive 
protein, as an indicator of the inflammatory and infective 
process, makes this study necessary.[21]

Our aim is to assess serum cytokine (IL‑6) levels in women 
with POP.

Materials and Methods

The study was conducted at the National Obstetric Fistula 
Centre, Abakaliki, Nigeria. Abakaliki is the state capital of 
Ebonyi State. It was a case–control intervention study with the 
aim of assessing IL‑6 in patients with POP between June 2014 
and July 2015. The study considered only patients with POP, 
while patients with medical conditions and those who refused 
to give consent were excluded from the study.

The sample size was calculated by a statistical formula 
based on the prevalence of 2.1%–3.91%[3,22‑24] for POP and 
a confidence level set at 95% with an error margin of 0.05.

Where,

N is the sample size N PQ
E

=
( / . )1 96 2

1.96 is a known constant  (standard normal deviation 
corresponding to 95% confidence level).

P is the maximum known prevalence of the disease = 3.91%

Q is 1 − P (proportion of the persons free from the disease) = 0.962

E is the error margin = 0.05

N =
−3 91 1 0 3 91

0 05 1 96 2

. % ( . . %)

( . / . ) .

=0.0376/0.000651 calculated minimum sample size = 57.7.

One hundred ninety‑two patients were recruited for the study 
into two groups. This implies 96 cases and 96 controls.

The patients in the case group were those with POP, while 
those in the control group were without POP. Both case and 
control were age and parity matched. Nonprobability quota 

sampling method was used. Questionnaires were used to obtain 
patients’ information.

Venous blood of about 3–5 ml was collected from each patient 
by venepuncture technique and introduced into a sterile 
container. The blood sample was processed, and the serum was 
subjected to cytokine determination using standard commercial 
enzyme‑linked immunosorbent assay kits obtained from 
Abcam, UK, according to the manufacturer’s instruction.[25]

Collected quantitative data were entered and analyzed using  
IBM SPSS Statistics for Windows, version 20 (IBM Corp., 
Armonk, N.Y., USA).

Ethical approval was obtained from the Ethics and Research 
Committee of the National Obstetric Fistula Centre, Abakaliki, 
before the commencement of the study. Individual informed 
consent was attached to each questionnaire and the respondents 
gave consent before the questionnaires were filled.

Results

A total of 192 patients participated in this study, 96 cases and 
96 controls. The findings of this study are presented as follows:

Table 1: Sociodemographic variables

CASE CONTROL

n=96 Percent n=96 Percent

Age

20-29 2 2.1 2 2.1
30-39 8 8.3 8 8.3
40-49 38 39.6 38 39.6
50-59 28 29.2 38 29.2
60-69 18 18.8 18 18.8
70-79 2 2.1 2 2.1

Mean=53.54+10.1   S.E. +1.03 x2=16.035 df=15  
p=0.276

Parity

1 0 0 2 2.1
2-4 11 11.5 10 10.4
5-8 53 55.2 52 54.2
>8 32 33.3 32 33.3

Mean=7.04+2.33   S.E. +0.24  x2=22.874  df=6  
p<0.00
Tribe IGBO 96 100.0 96 100.00

Religion
CHRISTIANITY 92 95.8 96 100.00
ATR 4 4.2 0 0.00

Marital 
Status

MARRIED 72 75.0 94 97.9
SINGLE 2 2.1 2 2.1
DIVORCED 2 2.1 0 0.00
WIDOW 20 20.8 0 0.00

Level of 
Education

NO FORMAL 
EDUCATION

82 85.4 26 27.1

PRIMARY 12 12.5 46 47.9
SECONDARY 0 0.00 24 25.0
TERTIARY 2 2.1 0 0.00

Occupation

UNEMPLOYED 26 27.1 36 37.5
UNSKILLED 68 70.8 60 62.5
PROFESSIONAL 2 2.1 0 0.00
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The mean age and parity, as shown in Table  1, were 
53.54 ± 10.1 yearas and 7.04 ± 2.33, respectively. All women 
were Ibo and the majority were Christians. Majority of the 
women in both the groups were married.

The mean serum IL‑6 level and standard error of mean were 
95.79 ± 18.6, ±1.9 for cases and 17.92 ± 7.62, ±0.78 for the 
control, respectively. This is shown in Table 2. The minimum 
and maximum values of IL‑6 for the case were 62 pg/ml and 
140 pg/ml, respectively, while those of control were 6 pg/ml 
and 38 pg/ml, respectively. The cutoff value for the normal 
population was <20 pg/ml.

From this study, majority of the respondents used as 
control  (64.6%) had a normal level of IL‑6, while all the 
patients (100%) used as the case had markedly elevated levels 
of IL‑6, as shown in Table 3.

The standard IL‑6 curve was drawn as above and used to find 
the appropriate concentrations of IL‑6 from the [Figure 1] 
optical density as measured with spectrophotometry.

From this study, IL‑6 values progressively increased as the 
age of the respondents increased, as shown in Table 4. The 

association between the ages of the patients and IL‑6 values 
was statistically significant (P = 0.004).

Discussion

The age group  40–49  years and 50–59  years constituted 
the greatest percentage of the patients  (25%) and  (33.3%), 
respectively, with POP, and the mean age was 52.79 years with 
a standard deviation of 10.84 years. This is similar to the studies 
done in Lagos,[2] Enugu,[3] India,[4] Ibadan,[6] and Nnewi.[26] 
This could be due to a reduction in the production of female 
hormones, especially estrogen, during the perimenopausal 
and menopausal age range and the subsequent effect of these 
reduced hormones in the pelvic supporting structures,[27] second, 
most women in this age range are multipara and its attendant 
effect on the ligaments and other pelvic supporting organs.[2,9,28] 
Majority of the women were grand multiparous (that is 5 or 
more deliveries), with the highest value being para 6 (18.8%). 
The mean parity was 6.74, with a standard deviation of 2.27. 
This is also similar to studies done in Lagos,[2] Enugu,[3] India,[4] 
Ibadan,[6] Nnewi,[26] and Benin[29] where the majority of the 
women were grand multiparous, and the mean parities were 
6 and above. The explanations are that pregnancy increases 
the intra‑abdominal pressure and puts a lot of tension on 
the pelvic ligaments, fascia, muscles, and other supporting 
structures which tend to support pregnancy. Bearing down in 
the second stage of labor further puts even much more tension 
on these pelvic supporting structures, thereby predisposing 
these women to POP.[1] Increased number of pregnancies will 
cause repetition of these events; thus, the higher the number 
of pregnancies, the higher the risk of developing POP.[1,5] 
Majority of the women were married (78.1%). This is because, 
in the study area, a lot of emphasis and attachment are given to 
marriage before getting pregnant. Majority of the respondents 
were uneducated (84.4%). This is similar to the a study done in 
Enugu, South East Nigeria[3] where only 2% of the respondents 
had a tertiary level of education.

Most of the patients were unskilled laborers (67.7%), and as 
much as (24%) of them were unemployed. A previous study 
in Ibadan has reported this disease to be predominant in a 

Figure 1: IL-6 Standard curve ranging from 6.25 to 200

Table 2: Mean, Standard Deviation, standard error of 
mean and p-values of serum cytokine levels in cases of 
POP compared with control

IL-6 case results IL-6 control results
Mean 95.79 17.92
Std. Error of Mean 1.90 0.78
Std. Deviation 18.62 7.62
Range 78 32
Minimum value (pg/ml) 62 6
Maximum value (pg/ml) 140 38
Cut of value for normal population is <20pg/ml13,14

Table 3: Serum Interleukin 6 levels

IL-6 (pg/ml) case IL-6 (pg/ml) control

n=96 percent n=96 Percent
0-9 0 0 8 8.3
10-19 0 0 54 56.3
20-29 0 0 22 22.9
30-39 0 0 12 12.5
40-49 0 0 0 0
50-59 0 0 0 0
60-69 8 8.3 0 0
70-79 14 14.6 0 0
80-89 16 16.7 0 0
90-99 22 22.9 0 0
100-109 10 10.4 0 0
110-119 16 16.7 0 0
120-129 2 2.1 0 0
130-139 6 6.3 0 0
140-149 2 2.1 0 0
Cut of value for normal population is <20pg/ml13,14
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low‑income setting.[6] This may be the reason why they could 
not assess health care early enough for prompt management 
of their ailment.

The level of IL‑6 was 95.8 ± 18.7 pg/ml. This value is very 
high compared to the cutoff value of <20 pg/ml for the normal 
population.[9,10]     In a study among children with UTI and 
asymptomatic bacteriuria conducted in Sweden, the serum 
IL‑6 level was 30 pg/ml, while the urinary IL‑6 was 39 pg/
ml.[9] These values were high though lower than the value 
from this study. This could be due to other comorbidities 
in our environment, such as increased incidence of pelvic 
inflammatory diseases among our women; others include 
sexually transmitted infections, endometritis, and pelvic 
tumors. A study done in Turkey on serum, and urinary IL‑6 
level on patients undergoing short‑wave lithotripsy found 
no statistically significant difference between the serum and 
urinary level, pre‑ and post–procedure,[10] while a study done 
in Sweden on cytokine levels in elderly patients with acute 
cystitis and asymptomatic bacteriuria showed elevated IL‑6 
levels among patients with asymptomatic bacteriuria as well 
as acute cystitis.[11] It is worthy of note that these studies were 
carried out in conditions other than POP.

From this study, IL‑6 values progressively increased as the age 
of the respondents increased; it also increased with increasing 
parity, with more than 55% of patients who were para 7 and above 
having extreme values of IL‑6.This could be explained by a wide 
spread cellular presence of IL‑6 in the epithelial cells and the 
effect of aging on these tissues.[10] Extreme values of IL‑6 level 
were found among patients without formal education (41.9%) 
compared to those with part and full primary education (22.2%) 
and (33.3%), respectively. High values were also found among 
patients with a middle level of occupation  (50%).[10] These 
could be explained because ignorance and poverty are both 
end‑products of no education and unemployment and both are 
risk factors for infectious diseases; consequently, IL‑6 being a 
pro‑inflammatory and regulatory hormone is elevated.[11]

Conclusion

The average level of IL‑6 in POP patients from this study was 
rather very high compare to the cutoff value of <20 pg/ml for 
the general population.

This study was very revealing and was able to show 
that majority of the patients with POP had elevated 
pro‑inflammatory cytokines (IL‑6).

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Linda  C. In: Prolapse. 5th  ed. Blackwell Science: Dewhurst; 1996. 

p. 642‑52.
2.	 Rabiu  KA, Adewunmi  AA, Badmus  SA, Akinola  OI, Akinlusi  FM. 

Pelvic organ prolapse in Lagos, Niger J Clin Med 2010;2: 2.  [doi.
org/10.4314/njcm.v2i2.492750].

3.	 Okonkwo  JE, Obiechina  NJ, Obionu  CN. Incidence of pelvic organ 
prolapse in Nigerian women. J Natl Med Assoc 2003;95:132‑6.

4.	 Jeffcoates TN, editor. Genital prolapse. In: Principles of Gynaecology. 
7th ed. India: Jaypee; 2008. p. 324‑34.

5.	 Molton  PJ. Uterovaginal prolapse. In: Studd  J, editor. Progress in 
Obstetrics and Gynaecology. Vol. 7. Edinburgh: Churchill Livingstone; 
1989. p. 319‑30.

6.	 Osinusi BO, Adeleye JA. The symptomatology and clinical presentation 
of uterovaginal prolapse in Ibadan. Niger Med J 1976;8:451‑4.

7.	 Tindall  VR, editor. Genital prolapse. In: Jeffcoates Principle of 
Gynaecology. 5th ed. London: Butterworths and Co. Publishers; 1987. 
p. 260‑74.

8.	 O’Leary JA, O’Leary JL. The extended Manchester operation. A review 
of 289 cases. Am J Obstet Gynecol 1970;107:546‑50.

9.	 Benson M, Jodal U, Agace W, Hellström M, Mårild S, Rosberg S, 
et  al. Interleukin  (IL)‑6 and IL‑8 in children with febrile urinary 
tract infection and asymptomatic bacteriuria. J  Infect Dis 
1996;174:1080‑4.

10.	 Kumar V, Abbas AK, Fausto N, Aster JC. In : Diseases of the immune 
system. 8th ed.  Pathologic Basis of Disease; 2010. p. 183-257.

11.	 Greci LS, Gilson GJ, Nevils B, Izquierdo LA, Qualls CR, Curet LB. 
Is amniotic fluid analysis the key to preterm labor? A model using 
interleukin‑6 for predicting rapid delivery. Am J Obstet Gynecol 
1998;179:172‑8.

12.	 Dinarello  CA. Biologic basis for interleukin‑1 in disease. Blood 
1996;87:2095‑147.

13.	 Williams  TM, Fox  KR, Kant  JA. Interleukin‑2: Basic biology and 
therapeutic use. Hematol Pathol 1991;5:45‑55.

14.	 Anderson  R, Macdonald  I, Corbett  T, Hacking  G, Lowdell  MW, 
Prentice  HG. Construction and biological characterization of an 
interleukin‑12 fusion protein  (Flexi‑12): Delivery to acute myeloid 
leukemic blasts using adeno‑associated virus. Hum Gene Ther 
1997;8:1125‑35.

15.	 Quesniaux  VF. Interleukins 9, 10, 11 and 12 and kit ligand: A  brief 
overview. Res Immunol 1992;143:385‑400.

Table 4:  Association between Serum Interleukin-6 and age of patients.

AGE IL-6pg/ml TOTAL

20-39 (%) 40-59 (%) 60-79 (%) 80-99 (%) >99(%) (%)
20-29 0(0.0) 2(100) 0(0.0) 0(0.0) 0(0.0) 2(2.1)
30-39 1(7.7) 7(53.8) 0(0.0) 5(38.5) 0(0.0) 8(8.3)
40-49 0(0.0) 4(16.7) 2(8.3) 6(25.0) 12(50.0) 38(39.6)
50-59 1(3.1) 3(9.4) 8(25) 4(12.5) 16(50) 28(29.2)
60-69 0(0.0) 2(10) 2(10) 8(40) 8(40) 18(18.8)
70-79 0(0.0) 0(0.0) 0(0.0) 1(33.3) 2(66.7) 2(2.1)

χ2 = 46.754,  df=24,  p=0.004
TOTAL 2(2.1) 18(18.8) 12(12.5) 26(27.1) 38(39.5) 96(100)

Nigerian Journal of Medicine  ¦  Volume 29  ¦  Issue 2  ¦  April-June 2020 237



Ekwedigwe, et al.: Cytokine profile in pelvic organ prolapse

16.	 Pacora P, Romero R, Maymon E, Gervasi MT, Gomez R, Edwin SS, et al. 
Participation of the novel cytokine interleukin 18 in the host response to 
intra‑amniotic infection. Am J Obstet Gynecol 2000;183:1138‑43.

17.	 Athayde N, Romero R, Maymon E, Gomez R, Pacora P, Yoon BH, et al. 
Interleukin 16 in pregnancy, parturition, rupture of fetal membranes, 
and microbial invasion of the amniotic cavity. Am J Obstet Gynecol 
2000;182:135‑41.

18.	 Fortunato SJ, Menon R, Lombardi SJ. IL‑15, a novel cytokine produced 
by human fetal membranes, is elevated in preterm labor. Am J Reprod 
Immunol 1998;39:16‑23.

19.	 Sato  TA, Keelan  JA, Mitchell  MD. Critical paracrine interactions 
between TNF‑alpha and IL‑10 regulate lipopolysaccharide‑stimulated 
human choriodecidual cytokine and prostaglandin E2 production. 
J Immunol 2003;170:158‑66.

20.	 Bry  K, Hallman  M. Transforming growth factor‑beta opposes the 
stimulatory effects of interleukin‑1 and tumor necrosis factor on amnion 
cell prostaglandin E2 production: Implication for preterm labor. Am J 
Obstet Gynecol 1992;167:222‑6.

21.	 Romero R, Yoon BH, Mazor M, Gomez R, Gonzalez R, Diamond MP, 
et al. A comparative study of the diagnostic performance of amniotic 
fluid glucose, white blood cell count, interleukin‑6, and gram stain in 
the detection of microbial invasion in patients with preterm premature 
rupture of membranes. Am J Obstet Gynecol 1993;169:839‑51.

22.	 Okeke  TC, Ani  VC, Ezenyeaku  CC, Ikeako  LC, Enwereji  JO, 
Ekwuazi  K. An audit of uterovaginal prolapse in Enugu, Southeast 
Nigeria. Am J Clin Med Res 2013;1:23‑5.

23.	 John  CT. Genital prolapse. In: Okonofua  FE, Odunsi  K, editors. 
Contemporary Obstetrics and Gynaecology for Developing Countries. 
Benin City: WHARC; 2003. p. 214‑26.

24.	 Ojiyi EC, Dike EI, Anolue FC, Nzewuihe AC, Ejikem CC. Uterovaginal 
prolapse at a university teaching hospital in South‑East Nigeria. Orient 
J Med 2013;25:3‑4.

25.	 Manual on Interleukin Human ELISA Kit. Prepared by Abcam plc; 
2011.

26.	 John CT, Inimgba NM. Uterovaginal prolapse and stress incontinence. 
In: Ikpeze  OC, editor. Fundamentals of Obstetrics and Gynaecology. 
Onitsha: Africana First Publishers Plc.; 2009. p. 346‑50.

27.	 Luoto R, Rutamen EM, Kaprio J. Five gynecologic diagnoses associated 
with hysterectomy‑trends in incidence of hospitalization in Finland 
171‑86. Maturitas 1994;141:32.

28.	 Evans  DA, Williams  DN, Laughlin  LW, Miao  L, Warren  JW, 
Hennekens  CH, et  al. Bacteriuria in a population‑based cohort of 
women. J Infect Dis 1978;138:768‑73.

29.	 Dündar M, Koçak Í, Yenisey Ç, Serter M, Özeren B. Urinary and serum 
cytokine levels in patients undergoing SWL. Braz J Urol 2001;27:495‑9.

Nigerian Journal of Medicine  ¦  Volume 29  ¦  Issue 2  ¦  April-June 2020238


