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Abstract 
 
Objectives: To evaluate the effect of etonogestrel subdermal implant (Implanon) on haematological and biochemical 
parameters of its users.  
 
Methodology: A prospective observational study among healthy women using Implanon for contraception. The study site was 
the family planning clinic of the University of Ilorin Teaching Hospital, Ilorin, Nigeria. Informed consent was obtained and 
participants were followed up for three years. Follow up parameters were haematological and biochemical evaluation at insertion 
(baseline), first and third years post-insertion. Statistical analysis was with SPSS-version 20.0; p value <0.05 was significant.  
 
Results:  124 participants of age 20-44years were included in the study. During the period of study, a progressive increase in 
the weight as well as in the level of alanine transaminase and systolic blood pressure was recorded. As compared to the 
baseline values, statistically significant difference in the mean values of systolic blood pressure (p<0.01), alanine transaminase 
(p<0.01) and weight (p=0.001) were recorded at the first year. Packed Cell Volume (p=0.001), weight (p=0.001), alanine 
transaminase (p=0.001) and alkaline phosphatase (p<0.05) were significant at the third year. Between the first and third year 
post-insertion, there was statistically significant difference in Packed Cell Volume (p=0.001), urea (p<0.05), aspartate (p=0.001) 
and alanine transaminase (p=0.001) and weight (p=0.001). However, there were no clinically detectable abnormalities or 
pregnancy during the study period. 
 
Conclusion: Haematological and biochemical parameters change with Implanon use but they were not significant to cause 
clinical sequelae. Implanon remains a safe long term contraceptive. 
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Introduction 
     Etonogestrel subdermal implant (Implanon) 
is a user independent, long term contraceptive 
that lasts for three years. It provides respite for 
adherence and user dependence associated 
problems, encourages user independence 
without interfering with coitus. There has been 
an increasing trend in its use and acceptability 
(1, 2) because of its effectiveness, tolerable side 
effects (1-4) and negligible post-insertion 
complications. (1, 5) However, there are 
concerns about its effect on biochemical and 
haematological parameters of its users due to 
its metabolism. Reports suggest Implanon to 
be a good choice for women with medical 
disorders like hypertension or diabetes mellitus 
(6) and it has not been shown to increase the 
risk for cardiovascular disorders in healthy 
women. (7) However, most of such long-term 
follow up reports were mostly in developed 
countries while majority of reports in 
developing countries were of shorter duration. 
As Implanon uptake increases in black 
populations, there is the need for long-term 
follow up studies to evaluate its effects and 
compare with reports from other population. 
The aim of this study was to evaluate the 
haematological and biochemical effects of 
Implanon over a three-year period among 
healthy users in Ilorin, Nigeria.  
 
Methodology 
 
Study design/ study site 
     The study was a prospective observational 
study conducted among healthy female clients 
on contraception at the family planning clinic of 
the University of Ilorin Teaching Hospital, Ilorin, 
Nigeria.  
 
Study population 
     The study population were women who 
after evaluation and counseling accepted and 
had etonogestrel subdermal implant 
(Implanon) inserted at the clinic.  
 
Inclusion criteria 
     The inclusion criteria were previous normal 
and regular menstrual cycle, non-use of 
hormonal contraceptive for at least six months 
before presentation and decision to have 
Implanon inserted. In addition, consent to 
participate in the study, healthy pre-insertion 

clinical status and willingness to present for 
post-insertion follow up were required.  
 
Exclusion criteria 
     Women on other forms of contraception, 
those with prior irregular menstruation, 
unwilling to participate or comply with the 
follow up protocol for the study were excluded 
from the study. 
 
Study protocol 
     All participants had physical and 
gynaecological examinations to exclude 
gynaecological disorders prior to insertion. 
Thereafter, participants were followed up using 
haematological, biochemical and clinical 
parameters over a period of three years. The 
laboratory parameters were evaluated pre-
insertion (baseline) as well as end of first and 
third year post-insertion. The parameters of 
interest were the Packed Cell Volume (PCV), 
white cell count, serum electrolyte, urea, urate 
and creatinine as well as liver function tests. 
The clinical evaluation was by serial weight 
and blood pressure measurements as well as 
clinical evaluation for pallor, jaundice, 
hepatomegaly, facial or pedal edema. 
Counseling was reinforced at each visit and 
complaints were addressed by the family 
planning providers.  
 
Data analysis / ethical issues 
     Statistical evaluation was by SPSS-version 
20.0 (IBM, USA) and p value <0.05 was 
significant. Confidentiality of participants was 
maintained by using codes instead of actual 
names. Institutional ethical approval was 
obtained for the study before commencement 
and its conduct was guided by guidelines on 
conduct of research in human subjects. No 
financial or material support was obtained for 
the study and the authors have no conflict of 
interest to declare. 
 
Sample size determination 
The sample size was calculated using the 
formula (8) 

  n =2  

n= desired sample size 
z= standard normal deviate set as 1.96 which 
corresponds to 95% confidence interval 
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p = proportion in the target population 
estimated to have FGM i.e. 0.036 (i.e. 3.6%). 1 
q = 1.0-0.036 = 0.964 
d= degree of accuracy desired set at 0.05 
  n = 2x1.96 2 x 0.036 x 0.964        = 107 

                          (0.05) 2      

     
Thus, the minimum sample size was 107 + 11 
(10% for non-respondents) = 118 
 
Results  
     There were 124 participants aged 20-
44years (mean 31.64±5.85); generally, there 
was a progressive increase in the systolic 
blood pressure, weight, and alanine 
transaminase (ALT). An initial fall followed by a 
rise in white cell count and aspartate 
transaminases with a progressive fall in PCV 
and alkaline phosphatase (ALP) were 
observed during the study (table 1). 
     In table 2, comparison of mean values of 
baseline and first year parameters shows 
reduction in PCV (36.58±5.32 vs. 36.13±3.18; 
p>0.05), aspartate transaminase (AST) 
(20.12±10.34 vs. 18.34±3.87; p>0.05) and 
alkaline phosphatase (34.51±12.78 vs. 
30.11±7.03; p=0.001). There was an increase 

in systolic blood pressure (115.82±9.37 vs. 
117.74±9.18; p<0.01), serum alanine 
transaminase (ALT) (11.35±5.43 vs. 
17.77±4.80; p<0.01) and weight gain 
(68.27±11.62 vs. 71.88±13.35; p=0.001). 
     Table 3 shows a comparison of the mean 
baseline and third year values with significant 
reduction in Packed Cell Volume (36.58±5.32 
vs. 29.90±8.41; p=0.001) and alkaline 
phosphatase (34.51±12.78 vs. 27.97±7.72; 
p<0.05) with a significant weight gain 
(68.27±11.62 vs. 74.79±11.99; p=0.001) and 
alanine transaminase (ALT) (11.35±5.43 vs. 
18.94±4.90; p=0.001). Changes in white blood 
cell count and serum electrolytes were not 
significant. 
     From table 4, comparing mean values at 
first and third years shows reduction in PCV 
(36.12±3.18 vs. 29.90±8.41; p=0.001), serum 
urea (6.27±2.67 vs. 4.47±1.31; p<0.05) and 
alkaline phosphatase (30.11±7.03 vs. 
27.97±7.72; p=0.001). There were significant 
increases in ALT (17.77±4.80 vs. 18.94±4.90; 
p=0.001), AST (18.34±3.87 vs. 19.52±5.42; 
p=0.001) and weight gain (71.88±13.35 vs. 
74.79±11.99; p=0.001). 

 
 
Table 1: Variation of clinical, haematological and biochemical parameters over three years 
 
Parameter Insertion 

Mean ± SD 
1st Year 
Mean ±SD 

3rd Year 
Mean ±SD  

Systolic BP 115.82±9.37 117.74±9.18 119.68±7.96 
 

PCV 36.58±5.32 36.13±3.18 29.90±8.41 
 

Sodium (Na+) 136.17±4.03 134.77±3.79 134.79±3.38 
 

Potassium (K+) 3.94±0.56 4.6±1.72 4.56±1.34 
 

Urea 5.40±4.66 6.27±2.67 4.47±1.31 
 

Creatinine 73.68±17.98 79.17±7.47 78.76±4.79 
 

Urate 0.17±0.05 0.28±1.33 0.16±0.04 
 

ALT 11.35±5.43 17.77±4.80 18.94±4.90 
 

AST 20.12±10.34 18.34±3.87 19.52±5.42 
 

Alkaline Phosphatase 34.51±12.78 30.11±7.03 27.97±7.72 
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WBC 6.35±7.84 5.28±1.20 5.38±1.36 

 
Weight  68.27±11.62 71.88±13.35 74.79±11.99 

 
SBP: Systolic blood pressure 
ALT: Alanine transaminase 
AST: Aspartate transaminase 
WBC: Total white cell count 
 
 
Table 2: Comparison of clinical, haematological and biochemical parameters at insertion 
(baseline) and first year post-insertion 
 
Variable  Insertion 

Mean ± SD 
1st year 
Mean ± SD 

R P value 

SBP 115.82 ± 9.37 117.74 ± 9.181 0.256 0.004 

PCV 36.58 ± 5.32 36.13 ± 3.18 -0.884 0.379 

Sodium 136.17 ± 4.03 134.77 ± 3.79 - 0.009 0.925 

Potassium 3.94 ± 0.56 4.61 ± 1.72 0.006 0.951 

Urea 5.40 ± 4.66 6.27 ± 2.67 - 0.050 0.582 

Creatinine 73.68 ± 17.98 79.17 ± 7.47 0.103 0.253 

Urate 0.17 ± 0.05 0.28 ± 1.33 - 0.052 0.567 

ALT 11.35 ± 5.43 17.77 ± 4.80 - 0.234 0.009 

AST 20.12 ± 10.34 18.34 ± 3.87 -0.653 0.515 

Alkaline 
Phosphatase 

34.51 ± 12.78  30.11 ± 7.03 0.342 0.001 

WBC 6.35 ± 7.84 5.28 ± 1.20 0.074 0.413 

Weight 
 

68.27 ± 11.62  71.88 ± 13.35  0.760 0.001 

SBP: Systolic blood pressure 
ALT: Alanine transaminase 
AST: Aspartate transaminase 
WBC: Total white cell count 
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Table 3: Mean values of clinical, haematological and biochemical parameters at insertion  
(baseline) and third year 
 
Variable  Insertion 

Mean ± SD 
3rd year 
Mean ± SD 

R P value 

SBP 115.82 ± 9.37 119.68 ± 7.96 0.004 0.968 

PCV 36.58 ± 5.32 29.90 ± 8.41 -7.786 0.001 

Sodium 136.17 ± 4.03 134.79 ± 3.38 - 0.103 0.255 

Potassium 3.94 ± 0.56 4.56 ± 1.34 - 0.131 0.146 

Urea 5.40 ± 4.66 4.47 ± 1.31 0.048 0.598 

Creatinine 73.68 ± 17.98 78.76 ± 4.79 0.007 0.938 

Urate 0.17 ± 0.05 0.16 ± 0.04 0.036 0.690 

ALT 11.35 ± 5.43 18.94 ± 4.90 11.093 0.001 

AST 20.12 ± 10.34 19.52 ± 5.42 -0.653 0.515 

Alkaline 
Phosphatase 

34.51 ± 12.78  27.97 ± 7.72 0.229 0.011 

WBC 6.35 ± 7.84 5.38 ± 1.36 0.025 0.785 

Weight 68.27 ± 11.62  74.79 ± 11.99 0.720 0.001 
SBP: Systolic blood pressure 
ALT: Alanine transaminase 
AST: Aspartate transaminase 
WBC: Total white cell count 
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Table 4: Comparison of mean values of parameters at first and third year post-insertion 
 
Variable  1st year 

Mean ± SD 
3rd year 
Mean ± SD 

R P value 

SBP 117.74 ± 9.181 119.68 ± 7.96 0.168 0.062 

PCV 36.13 ± 3.18 29.90 ± 8.41 - 0.340 0.001 

Sodium 134.77 ± 3.79 134.79 ± 3.38 0.055 0.542 

Potassium 4.61 ± 1.72 4.56 ± 1.34 -0.300 0.765 

Urea 6.27 ± 2.67 4.47 ± 1.31 0.212 0.018 

Creatinine 79.17 ± 7.47 78.76 ± 4.79 0.148 0.100 

Urate 0.28 ± 1.33 0.16 ± 0.04 - 0.048 0.593 

ALT 17.77 ± 4.80 18.94 ± 4.90 0.534 0.001 

AST 18.34 ± 3.87 19.52 ± 5.42 0.639 0.001 

Alkaline 
Phosphatase 

30.11 ± 7.03 27.97 ± 7.72 0.657 0.001 

WBC 5.28 ± 1.20 5.38 ± 1.36 0.146 0.106 

Weight 71.88 ± 13.35  74.79 ± 11.99 0.736 0.001 

SBP: Systolic blood pressure 
ALT: Alanine transaminase 
AST: Aspartate transaminase 
WBC: Total white cell count 
 
Discussion  
     There was a progressive increase in the 
weight gain, alanine transaminase, and systolic 
blood pressure throughout the period of the 
study. In the first year post-insertion, Implanon 
caused a significant increase in systolic blood 
pressure, liver function tests and weight gain 

while the increase in weight gain and liver 
function tests persisted till the third year. 
Between the first and third year post-insertion, 
the increase in systolic blood pressure was 
sustained with a fall in urea, urate, creatinine, 
alkaline phosphatase and Packed Cell Volume. 
In all, there was a wide variation in 
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haematological and biochemical parameters 
but there was no resultant clinical abnormality 
or pregnancy during the study period.  
     Weight gain has been documented as a 
complication of Implanon from previous studies 
(1,9) and was the reason for 13% of 
complications of Implanon in previous users in 
Ilorin Nigeria. (1) In a report from Benin-City, 
Nigeria, there was a reduction in weight among 
Implanon users by six months after insertion 
but with a subsequent weight gain between six 
months and one year post-insertion. (3) This is 
similar to the report of index study which 
reported weight gain at first and third year 
following insertion of Implanon. The probability 
of weight gain should be central in counselling 
of intending clients desiring Implanon while 
caution is advised in clients particularly 
opposed to weight gain. 
     The progressive increase in systolic blood 
pressure in this study did not correlate with 
reports of Aisien et al (3) who evaluated a study 
population of Nigerians in South-South Nigeria. 
They reported no statistical change from 
baseline values by six months following 
insertion as well as a subsequent significant 
reduction by twelve months post-insertion. 
Although these reports appear to be at 
variance, both showed that the range of the 
blood pressure measurements were within 
normal range. Thus, clinically significant 
hypertension or hypotension are not expected 
with Implanon use. Other authors reported that 
Implanon has no clinically important effect on 
blood pressure (10) and it is unlikely to 
substantially modify risk for cardiovascular 
events including stroke, myocardial infarction 
and venous thromboembolism among healthy 
women. (11) 
     Menstrual irregularity remains a common 
complication of Implanon (1) and about 20% 
may experience amenorrhea while about 50% 
may experience infrequent, frequent or 
prolonged bleeding. (12) However, previous 
reports has ranged between no significant 
change in PCV at six and twelve months 
following Implanon insertion in a Nigerian (3) 
and a significant increase in haematocrit in a 
Brazilian population. (13) The observed 
progressive reduction in PCV with Implanon 
use in this study may be due to participants 
who experienced increased and prolonged 
menstruation. Therefore, response of the 
menstrual pattern of individual clients should 

determine the interval of evaluation using the 
PCV; clients experiencing increased or 
prolonged menstruation will require closer 
monitoring. 
     Not many reports evaluating white cell 
count in Implanon users are available. 
However, an available report from a population 
similar to participants in this study reported no 
statistical significant changes at six and twelve 
months following insertion. (3) Although there 
was an observed fall at first year and rise at 
third year in white cell count from index study, 
the differences were not statistically significant 
and generally remained within normal range. 
Therefore, Implanon use does not increase 
susceptibility to infections among its users. 
     There has been documentation of a 
modification of the renal function by 
progesterone during the luteal phase of 
menstrual cycle. (14, 15) This is similar to the 
increases in creatinine clearance or tubular 
secretion of creatinine independent of its 
clearance observed in a previous study (16) as 
well as the index study. The summary is that 
Implanon does not cause renal impairment 
despite the observed changes which produced 
no clinical effects. 
     Reports of effect of Implanon on hepatic 
function ranged from a non-negative effect (16) 
to a significant reduction by one year following 
insertion. (13) Other reports suggest a mild 
hepatocellular dysfunction with no apparent 
clinical consequences (10) similar to report in 
this study. This may have contributed to the 
recommendation that risk of progestin-only 
contraceptives outweigh the benefit in women 
with active hepatitis, hepatic decompensation 
or tumours. (11) Elevation of liver function test is 
expected with Implanon; therefore, closer 
attention should be employed to prevent 
duplication of other medications which can 
exert similar effects on the liver to prevent 
overt clinical hepatic dysfunction. This can be 
achieved through adequate drug history 
among potential and current users of 
Implanon. 
     A previous retrospective descriptive study 
reported a 26.1% discontinuation rate among 
Implanon users with majority (35%) due to 
desire to get pregnant, (1) long term follow up 
studies have reported more favorable 
continuation rates. The continuation rate of 
93.8% after one year follow up in Benin-City (3) 

was similar to a 0% discontinuation rate within 
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three years follow up in Sao Paolo, Brazil. (13) 
The 0% pearl index in this study compares 
favourably with same results reported from 
other studies on Implanon. (1, 13, 16, 17)  
 
Conclusion 
     This study corroborates previous long term 
reports that Implanon subdermal implant is 
associated with changes in weight, 
haematological and biochemical parameters 
among long term users. However, these 
changes were not associated with clinical 
abnormalities thereby reinforcing its safety. 
Drug history is important in intending and 
current Implanon users while its use should be 
discouraged in women with active hepatic 
diseases or tumours. A regular follow up of the 
Packed Cell Volume is recommended 
especially with users experiencing increased or 
prolonged menstruation. 
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