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INTRODUCTION 
Cervical cancer is the fourth most frequent cancer in 
women with an estimation of 570,000 new cases in 2018 
representing 6.6% of all female cancers.  Approximately 
90% of deaths from cervical cancer occurred in low- and 
middle-income countries.1

The major risk factors for cervical cancer are well 
documented including sexual habits (age of first sexual 
intercourse and the number of sexual partners), infection 
with human papilloma virus, low socio-economic status, 
marrying before age 18 years and cigarette smoking.2

The majority of the screening programs worldwide are 
using pap smear methods and attempting to imitate the 
excellent outcome achieved in developed countries, 
Finland is the best worldwide example for decreasing in 
cervical cancer incidence as a result of a well organised 
screening program.3

Pap smear screening identifies abnormal premalignant 
cells at the cervical transformation zone; this resulted in 
reduction of cervical cancer incidence and mortality rates 
by 70% in developed countries.4

Cervical screening helped to decrease cervical cancer 
rate, since Pap smear implementation from 1950s.5  A 
dramatic reduction has been observed in the incidence 
and mortality of invasive cervical cancer worldwide as a 
result of introduction of the Pap smear.  This is because of 
the ability of Pap smear to recognise early precancerous 
changes and the availability of effective treatments.6

The International Agency for Research on Cancer (IARC) 
determined that the incidence of invasive cervical cancer 
can be reduced by at least 80% with the implementation 
of cervical cancer screening programs based on Pap test 
every three to five years for women of ages 35 to 64.7

It suggested that five yearly screening of women aged 20 to 
65 years could reduce the incidence of invasive cancer by 
84%.  Three-yearly screening could reduce the incidence 
by 91% and annual screening could reduce the incidence 
by 93%.8 National Institute of Clinical Excellence (NICE) 
concluded that liquid based cytology (LBC) represented 
a cost-effective alternative to Papanicolaou smears, 
offering improved sensitivity without any reduction in 
specificity, and a reduction in the number of inadequate 
tests reported.9

ABSTRACT
Cervical cancer is the third most common cancer in the world, with 2.3 million prevalent cases and 510.000 incident 
cases documented each year.  Pap smear screening identifies abnormal premalignant cells at the cervical transforma-
tion zone; this resulted in reduction of cervical cancer incidence and mortality rates by 70% in developed countries. 
The study conducted to determine the incidence of abnormal Pap smears among gynaecological patients at Yashfeen 
clinic in Tripoli.  A retrospective study included all Pap smears reported between 1st January 2009- 31st December 
2012 for Libyan women, at Yashfeen Clinic in Tripoli.  All cytological smears were collected by Ayre’s spatula and 
slides were evaluated at Elzawia laboratories by consultant cytologist. A total of 507 cervical cytology specimens 
were reviewed and classified according to Bethesda system.  A total of 507 Pap smear reports were reviewed from 
patients aged between (19-70) years. 493 (97%) were found satisfactory for analysis, and of these 130 (26%) were 
normal, while 344 (70%) had benign cellular changes in the form of inflammatory smears.  There were 19 (4%) 
abnormal smears with epithelial cell abnormalities, of which 14 (3%) had atypical squamous cells of undetermined 
significance (ASCUS), and 5 (1%) had low grade squamous intraepithelial lesions (LSIL). There were no cases 
of atypical glandular cells of undetermined significance (AGUS) or high grade squamous intraepithelial lesions 
(HSIL) or squamous cell carcinoma (SCC) among this sample of smears.  The prevalence of (LSIL) and (ASCUS) 
is low in this study.  Overall, 4% of routinely screened women were found to have an abnormal cervical smear. 
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Screening with use of Pap smear, liquid based cytology 
and human papilloma virus with use of DNA testing 
have contributed significantly to the reduction of cervical 
cancer in developed countries, and more recently visual 
inspection with acetic acid (VIA),which is easy, costs 
effective and fits well to low resource countries.10

Effective programs must meet targets: at least 70% of the 
targeted population should be screened at least once in 
a lifetime; screening assays and diagnostic tests must be 
reproducible and sufficiently sensitive; and specificity for 
the detection of high-grade precursor lesions and effective 
treatment must be provided.11

For counselling young women and for organising a public 
health system it is important to know the incidence of 
cervical intraepithelial lesions in a country.  Therefore, the 
aim of this study was to estimate the incidence and pattern 
of abnormal Pap smears based on Bethesda system among 
gynaecological patients at Yashfeen Clinic in Tripoli 
between 1st January 2009- 31st December 2012.

MATERIALS AND METHODS
A retrospective cohort study, aimed to evaluate all Pap 
smears reported between 1st January 2009- 31st December 
2012 was conducted at Yashfeen private gynaecological 
Clinic, Tripoli, Libya.
All cytological smears were collected by Ayre’s spatula 
and slides were evaluated at the cytology lab in Elzawia 
laboratories by consultant cytologist.  A total of 507 
cervical cytology specimens were reviewed and classified 
according to Bethesda system. 
The following cytological diagnoses were used:
● Benign cellular changes: including infection and reactive 
changes and epithelial cell abnormalities including 
squamous and glandular cell changes.
● Atypical squamous cells of undetermined significance 
(ASCUS).
● Atypical glandular cells of undetermined significance 
(AGUS).
● High- and low-grade intraepithelial lesion (HSIL) and 
(LSIL).
● Squamous cell carcinoma (SCC).
● When there were no cellular changes: negative Pap 
smear result was reported.
Statistical analysis of collected data was performed using 
the SPSS IBM version 20.  The results were expressed in 
frequencies, means, percentages, and tables.

RESULTS 
A total of 507 Pap smear reports were reviewed from 
patients, all were Libyan, 96% were from Tripoli The age 
of the cases ranged from 19 to 70 years old with a mean 
age of 38.8 ± 8.7 years and most of the cases among age 
group 25-44 years; 13.4 % of patients were menopause.  
Contraceptive use and hormonal therapy reported among 
7.3%, 1.2% of cases, respectively (Table 1).

Table 1: Demographic and reproductive data of 507 cases

Item Number Percentage

Age

25<

25-44

45-70

22

362

123

4.3%

71.4%

24.3%

Parity

P0-P1

P2-P3

P4>

108

197

202

21.3%

38.9%

39.8%

 Pregnancy

 Yes

No

6

501

1.2%

98.8%

 Postnatal

 Yes

No

10

497

2%

89%

 Contraceptive use

 Yes

No

37

470

7.3%

92.7

 Menopause

 Yes

No

68

439

13.4%

86.6

 Hormonal therapy

 Yes

No

6

501

1.2%

98.8%

 Pelvic infection

 Yes

No

17

490

3.4%

96.6%

 Hysterectomy

 Total

 Subtotal

No

16

4

487

3.2%

0.8%

96%

 Residence

Tripoli

Outside Tripoli

487

20

96%

4%
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Abnormal cervical cytology classified by the Bethesda 
system, of the 507 Pap smears, 493 (97%) were found 
satisfactory (adequate smear); adequate smear was assessed 
according to the presence of endocervical cells.  There were 
130 (26%) of cases had normal smear, while 344 (70%) 
had benign cellular changes in the form of inflammatory 
smears. There were 19 (4%) abnormal smears with 
epithelial cell abnormalities, of which 14 (3%) had ASCUS, 
and 5 (1%) had low grade squamous intraepithelial lesions 
(LSIL). There were no cases of atypical glandular cells of 
undetermined significance (AGUS) or high grade squamous 
intraepithelial lesions (HSIL) or squamous cell carcinoma 
(SCC) among this sample of smears.  The overall rate of 
abnormal Pap smears was (4%).
Table 2: Cytological diagnosis of 493 Pap smear.

Diagnosis .No  Percentage

Negative 130 26%

Benign cellular changes 344 70%

ASCUS 14 3%

AGUS 0 0%

LSIL 5 1%

HSIL 0 0%

SCC 0 0%

Total 493 100%

Cytology was performed mostly for routine indications 
in 467 (92.1%) of cases, and for intermenstrual bleeding 
(IMB), postcoital bleeding (PCB) in 34 (6.7%) of cases and 
6 (1.2%) of cases had postmenopausal bleeding (Table 3).
Table 3: Indications of cervical smear

Indication  Number Percentage

Routine 467 92.1%

IMB and/or PCB 34 6.7%

PMB 6 1.2%

 Total 507 100%

Table 4 showed that clinical appearance of cervix was 
normal in 448 (88.3%), and cervicitis was reported in 43 
(8.5%) of smears  (Table 4).
Table 4: Clinical appearance of the cervix

Cervix appearance Number Percentage

Normal 448 88.3%

Cervicitis 43 8.5%

Polyps 10 2%

Suspicious 6 1.2%

Total 507 100%

DISCUSSION 
Literature is full with evidences supporting the importance 
of early detection of premalignant lesions of the cervix by 
cytological examination using Pap smear.  Invasive cancer 
is preceded by a spectrum of heterogeneous epithelial 
lesions over a long period.  Identification of relevant risk 
factors and prompt management of the precancerous lesions 
are important in the prevention of invasive cancer of the 
uterine cervix.  In general, these premalignant lesions are 
reversible, although the more severe lesions the less the 
chance of spontaneous regression.12

In this study, Pap smear abnormality of 4% is comparable 
to that reported in other Middle East countries.  The rate of 
abnormal cytology is reported to be 3% in Iranian women13, 
3.8% in Jordan14, 4.3% in Kuwait.15 It is also comparable 
to some European countries, such as Italy (2.4%)16, and 
Belgium (3.7%).17 However, the rate of cervical cytology 
abnormalities, in this study, is lower than many countries 
around the world, such as Russia (9.8%)18, Romania 
(5.9%)19and India (6.3%).20

The main age of SIL positive women in our study was (40.5 
years), which is higher than the western countries. Also, the 
result of a study in Saudi Arabia showed that, the average 
age of SIL was lower than our study.21 The majority of the 
SIL diagnoses in our population were the ASCUS category, 
(Atypical squamous cells of undetermined significance) 
presenting 14 smears from 19 abnormal smears (73.6%) of 
SIL cases.  Although patients with ASCUS diagnosis are at 
increased risk for the development of SIL, significance of 
this diagnosis remains, as its name suggest “Undetermined”.  
Furthermore, ASCUS diagnosis represents the area of 
most intra-observer variability among cytologists.  Low 
grade SILs are at substantially increased relative risk of 
developing high grade SIL and invasive cervical carcinoma 
compared to the SIL negative population.22 Although most 
low grade SIL lesions regress completely, the absolute risk 
of patients with low grade SIL for developing high grade SIL 
within 2 to 4 years is 10%.23 Furthermore, HSIL may arise in 
HPV infected patients without an intervening diagnosis of 
LSIL.  The Bethesda system category of AGUS (Atypical 
glandular cells of undetermined significance) includes cells 
of adenocarcinoma in situ as well as cells suspicious for 
adenocarcinoma of the cervix, which now accounts for (10-
20%) of primary cervical cancers.24

In our study, no abnormal Pap smears reported AGUS, this 
may be explained by that the glandular lesions are often 
located deep in the endocervical canal and therefore, more 
difficult to sample with conventional Pap smear tools.  
Additionally, in conventional Pap smear the cytological 
features of glandular lesions and carcinoma in situ (CIN) 
are subtle and often show overlap with the cytological 
features of CIN.  In liquid based cytology, the sensitivity 
for glandular lesions is increased.25

This together with a better understanding of morphology 
and aetiology and therefore a higher awareness by 
pathologists of glandular lesions, could lead to improved 
recognition of glandular lesions. Additionally, in current 
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study no SCC (Squamous cell carcinoma) cases are found, 
this is probably due to small sample size from one private 
Clinic in eastern Tripoli and therefore community-based 
studies are required to establish the incidence of SCC.
Our results are comparable with others, that we have 
relatively lower prevalence of cervical carcinoma and 
cervical lesions, which is most probably due to sexual 
behaviours under Islamic rules.  In Libya, according to 
Islamic rules, sexual activity typically begins only after 
marriage, where the main marital age is over 20 years, and 
the cultural and religious traditions of our conservative 
society limit the likelihood of multiple sexual partners.  
Furthermore, other practices such as male circumcision, 
which is well established in our country, may play an 
important role as well.  Another probable explanation is 
that fewer women are screened due to their social and 
cultural background, and their lack of awareness of the 
importance of an annual Pap smear. 
The limitation to present study should be acknowledged 
as all retrospective study procedures, such as selection 
bias.  It must also be kept in mind that this hospital-based 
collection of data and there could be an inherent bias.  For 
abetter estimation of the prevalence of cervical disease 
onlarger population-based surveys should be conducted.  
Visual inspection aided by application of acetic acid is an 
alternative to cytology screening, yet recent techniques 
such as HPV DNA testing can be used to identify cervical 
lesions without reliance on cytology.  
The Pap smear limitations also include failure to acquire 
adequate specimens, inter-observer bias and misinterpretation.  
Inflammation, scant cellularity and blood contaminating 
samples have all been considered as causes for inadequate or 
unsatisfactory samples.  On the other hand, HPV testing has a 
sensitivity of 96% and it decreased the number of colposcopies 
by 50%.  Therefore, combining cytology with HR-HPV 
testing allows for extended screening intervals if both tests are 
negative, given its high negative predictive value.26

CONCLUSION
The prevalence of low-grade squamous intraepithelial 
lesions (LSIL) and atypical squamous cells of 
undetermined significance (ASCUS) is low in this study, 
when compared with studies from western world. Overall, 
4% of routinely screened women were found to have an 
abnormal cervical smear. 

RECOMMENDATIONS
1. Identifying and reaching out to unscreened and under-screened 
women is our ethical responsibility.
2. Overcoming healthcare barriers and making testing cheaper.
3. Well-designed information campaign should be implemented 
in national screening programme.
4. Support the preventive efforts through widespread HPV 
vaccination.
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INTRODUCTION
Doppler ultrasound provides a non-invasive method for 
the study of fetal hemodynamic investigation of the uterine 
and umbilical arteries, gives information on the perfusion 
of the uteroplacental and fetoplacental circulations.1 Pre-
eclampsia (P.E) and intrauterine growth restriction (IUGR) 
are associated with an inadequate quality and quantity of 
the maternal vascular response to placentation, in both 
conditions, there are characteristic pathological findings in 
the placental bed.2

Reduced umbilical venous flow volume or increased 
placental blood flow resistance are the earliest signs of 
reduced villous perfusion.  Absent or even reversal of 
umbilical artery end diastolic velocity indicates that 60-70% 
of placental villous vasculature has been damaged with the 
risk of fetal hypoxemia and potentially acidemia.  The late 
Doppler changes are indicative of advancing circulatory 
decompensation and potentially impending fetal demise.  

The pulsatility index of umbilical artery offers a valuable 
monitoring measurement even in the absence or reversal of 
end diastolic velocity.3

The middle cerebral artery (MCA) to umbilical artery 
(UMA) ratio provides a quick assessment of blood flow 
without nomograms, the resistance of the cerebral circulation 
should always be higher than the umbilical resistance (ratio 
>1).  Ratios less than 1 signify brain sparing.4 
A high correlation with the outcome parameters was found. 
In the presence of normal flow velocity waves (FVWs), it is 
sufficient to measure only two arteries, one peripheral and 
one central.  However, the measurement of two additional 
arteries is of advantage in the event of pathological findings.5 
The umbilical artery represents the fetoplacental system, and 
primarily reflects placental resistance.6  Growth-retarded 
fetus with absent or reverse end-diastolic flow in the 
umbilical artery not only have an increased fetal and neonatal 
mortality but also a higher incidence of long-term permanent 

ABSTRACT
Doppler ultrasound provides a non-invasive method for the study of fetal hemodynamic.  Investigation of the uter-
ine and umbilical arteries gives information on the perfusion of the uteroplacental and fetoplacental circulations. 
The study aimed to investigate the prognostic value of Doppler ultra sound in assessment of fetal wellbeing in 
pre-eclamptic pregnant women, and to study the correlation between pulsatility index of umbilical artery, middle 
cerebral artery, and perinatal outcome in pregnancy with pre-eclampsia.  This was a prospective observational 
study; conducted in Obstetrics and Gynecology Department at Tripoli University Hospital, which includes pregnant 
women with pre-eclampsia with or without intrauterine growth restriction (IUGR) from January 2007 to December 
2009.  Variables include umbilical and middle cerebral artery pulsatile index (for fetal outcome), uric acid level, 
a gestational age at delivery, time interval between last Doppler examination and delivery, Apgar score, and birth 
weight.  A total of 402 patients completed the study, the age ranged from 20-45 years old.  The perinatal mortal-
ity rate was 6.5%, increased with increase serum uric acid level, and most of babies were preterm (32-34 weeks 
of gestation) with high perinatal death.  The majority of umbilical artery pulsatile index (UMAPI) within normal 
centile (5th- 95th) with perinatal death of 6%; while the perinatal death of 7.2% were associated with abnormal 
UMAPI centile, inabnormal middle cerebral artery pulsatile index (MCAPI) centile (<5th) with the perinatal death 
were 52.2%, among  normal MCAPI centile (5th ->95th) the perinatal death was 3.7%.  The perinatal death increased 
with birth weight centile <5th  centile to 20%, and babies low Apgar score at 5 minutes of delivery with high peri-
natal death of 68.4%.  This study indicates that the Doppler ultrasound is a noninvasive method for study of fetal 
hemodynamics to give information on the perfusion of the fetoplacental circulation. MCAPI is more sensitive for 
the perinatal outcome.

Keywords- Doppler ultrasound; Pregnancy; Pre-eclampsia.
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neurologic damage when compared with growth-retarded 
fetuses with diastolic flow in the umbilical circulation.7 In 
clinical practice, abnormal end-diastolic umbilical venous 
pulsation` seems to be a late and ominous sign of a severely 
compromised fetus.  The umbilical artery Doppler indices 
are usually obtained serially when a fetus is deemed to be at 
increased perinatal risk.8

The current study conducted to study the prognostic value 
of Doppler ultrasound in assessment of fetal wellbeing in 
pre-eclamptic patients and to study the correlation between 
umbilical artery, middle cerebral artery pulsatility index and 
perinatal outcome in patients with pre-eclampsia.

MATERIALS AND METHODS 
This was a prospective observational study conducted 
in Obstetrics and Gynecology Department at University 
Hospital, Tripoli, Libya; which includes pregnant women 
with pre-eclampsia with or without IUGR, from January 
2007 to December 2009.  Inclusion criteria including viable 
singleton pregnancy, the gestational age was between 32-38 
weeks complicated with pre-eclampsia.  Pre-eclampsiawas 
diagnosed according the criteria of the International Society 
for the study of hypertension in pregnancy.  A previous 
normotensive woman after the 20th week with: diastolic 
BP ≥ 90 mm Hg measured twice or more ≥ 4 hours apart 
or diastolic BP ≥110 mmHg on any one occasion of 
pregnancy with proteinuria of ≥ 300 mg/L in 24-hour urine 
or two clean-catch-midstream or catheter specimens of urine 
collected ≥4 hours apart with ≥2+ on reagent strip.  Variables 
include umbilical and middle cerebral artery pulsatile index 
(for fetal outcome), uric acid level, a gestational age at 
delivery, time interval between last Doppler examination 
and delivery, Apgar score, and birth weight.  Umbilical 
artery velocimetry study was performed at least once a week 
by means of pulsed Doppler equipment with a 3.5 MHz 
transducer.  Only the results of the last Doppler which was 
performed within 3 days of delivery were considered in the 
correlation with perinatal outcomes.  An abnormal Doppler 
velocimetry was defined as pulsatility index being higher 
than 95th percentile for gestational age, or absent or reversed 
end diastolic velocity waveforms in umbilical artery, and 
the pulsatility index in the fetal middle cerebral artery is 
less than 5th percentile for gestational age, each vessel was 
measured twice.  The difference between the values was 
always below 6%.  The first value was used in most cases, the 
umbilical artery was examined in any favorable position, the 
angle between the Doppler beam and the selected vessel was 
always kept below 60°.  The woman was placed in a semi-
recumbent position and the transducer was moved to the 
base of the fetal head, in order to obtain the MCA waveform.  
Using color flow imaging, the MCA could be seen as a 
major lateral branch in the circle of Willis, running antero- 
laterally towards the lateral edge of the orbit.  The pulse 
Doppler sample gate was placed on the proximal portion 
of this vessel to obtain flow velocity waveforms, Umbilical 
Artery Doppler waveforms were obtained from the fetal end 
of the cord, as they are significantly higher than those at the 

placental end.  The convex transducer was applied to the 
maternal abdomen with minimal pressure, in order to avoid 
the effect of fetal head on the cerebral flow impedance.  
Measurements were performed in the absence of gross fetal 
body or breathing movements, and at similar heart rate in all 
groups.  Indications for delivery were fetal (non-re assuring 
non stress test or biophysical profile ≤ 4), or maternal (like 
headache, blurred vision, epigastric pain, signs of severe 
pre-eclampsia).  Average gestational age at delivery, time 
interval between the last Doppler examination and delivery, 
birth weight, Apgar score at 0 and 5 minutes after birth were 
recorded.  Neonatal morbidity will be established if Apgar 
score < 6 at 5 minutes and neonatal acidemia of pH<7.2.  
Birth weight and maturity were estimated by the 1991 US 
national population; preterm birth was defined as gestational 
age of <37 completed weeks.  Low birth weight was defined 
birth weight of <2500 g, by using the tables of Alexander 
and his associates 1996.9

Data was analyzed using SPSS program version 16.  
Descriptive statistics including means, standard deviation, 
frequencies, and percentages were obtained for all variables 
as appropriate.  P value < 0.05 considered significant.
Verbal informed consent was obtained from all participants 
during their follow up at clinic and data confidentiality 
was maintained throughout the study and any resulting 
publication anonymously.

RESULTS
A total 402 patients were included in this study, their age 
ranged from 20-45 years old with mean age of 30.20±0.22 
years.  It was found that the perinatal death frequency 
was 6.5%, 18 babies in the gestational age between 32-
34 weeks, and 8 babies in the group of gestational age 
between 34-36 weeks, and all the babies with their 
mothers in term pregnancy 37-38 weeks (Table 1).

Table 1: Distribution of cases according to gestational age and 
perinatal outcomes

Gestational age With mother Perinatal death Total 

32-34 214 (92.2%) 18 (7.8%) 232(100%)

35-36 126(94%) 8(6%) 134(100%)

37-38 36 (100%) 0 (0%) 36(100%)

Total 376 (93.5%) 26(6.5%) 402(100%)

Patients were divided into three groups according to their 
serum uric acid level; there were 164 patients with uric 
acid level <5 mg/dl with perinatal mortality rate 2.4% , 
216 patients with perinatal mortality rate 7.4% among 
group with uric acid level between 5-7 mg/dl.  High 
uric acid level >7 mg/dl was reported in 22 patients with 
perinatal mortality rate 27.2% (Figure 1).
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Figure 1: Distribution of perinatal outcomes according to uric 
acid level
The majority of UMAPI centile between 5th and 95th 
centile, 204 babies with perinatal mortality rate 6% (n = 
12 babies), and 195 babies with umbilical artery PI centile 
>95th  centile had perinatal death 7.2%  (Table 2).

Table 2: Distribution of UMAPI centile and perinatal outcome

Centile  With mother Perinatal death Total 

<5th 3(100%) 0)0%) 3(100%)

5th  - 95th 192 (94%) 12(6%) 204(100%)

>95th 181(92.8%) 14(7.2%) 195(100%)

Total 376 (93.5%) 26(6.5%) 402(100%)

The study showed that, 23 babies with MCAPI<5th centile 
had very high rate of death (52.2%) and 379 babies were 
MCAPI between 5th - >95th centile with low mortality rate 
(3.7%)  (Table 3).

Table 3: Distribution of MCAPI centile and perinatal outcome

Centile  With mother Perinatal death Total 

<5th 11 (47.8%) 12(52.2%) 23(100%)

5th  - >95th 365 (96.3%) 14(3.7%) 379(100%)

Total 376 (93.5%) 26(6.5%) 402(100%)

The majority (385) of babies birth weight in this study was 
found to be between 5th- 95th centile, with mortality rate of 
5.9% (n = 23 babies), and 15 babies were <5th centile (low 
birth weight according to gestational age) with mortality 
rate 20% and two babies >95thcentile and both babies with 
their mothers  (Table 4).

Table 4: Distribution of birth weight centile and perinatal outcome

Centile  With mother Perinatal death Total 

<5th 12(80%) 3 (20%) 15(100%)

5th  - 10th 56(95%) 3(5%) 59(100%)

<10th -50th 257(93%) 19(7%) 276(100%)

>50th -90th 49(98%) 1(2%) 50(100%)

>90th -95th 0 (0%) 0(0%) 0(0%)

>95th 2(100%) 0(0%) 2(100%)

Total 376 (93.5%) 26(6.5%) 402(100%)

High mortality rate with a low Apgar score at 5 minutes of 
delivery was found 68.4%  (Table 5). 

Table 5: Distribution of Apgar score at 5 minute of delivery and 
perinatal outcome

Apgar score With mother Perinatal death Total 

5 6(31.6%) 13(68.4%) 19(100%)

6 5(38.5%) 8(61.5%) 13(100%)

7 8(89%) 1(11&) 9(100%)

8 76(97.4%) 2(2.6%) 78(100%)

9 181(99%) 2(1%) 183(100%)

10 100(100%) 0(0%) 100(100%)

Total 376 (93.5%) 26(6.5%) 402(100%)

DISCUSSION
Fetal arterial Doppler studies are useful in the differential 
diagnosis of small-for gestation fetuses.  In the hypoxemic 
group, due to impaired placental perfusion, the UMAPI is 
increased and the fetal MCAPI is decreased; consequently, 
the ratio of PI between the umbilical artery and middle 
cerebral artery is increased.10–13.In the current study, most 
of patients were between 20-45 years old, with mean age 
of 30 years. In accordance with Meler et al study, which 
reported the mean age was 31.5 years.14 More perinatal 
death with preeclampsia at 32-34 weeks, with no perinatal 
death at 37-38 weeks were noticed among our patients; 
which going with Norwegian study at 2015 they found 
a remarkably high relative risk of fetal death among 
pregnancies diagnosed with pre-eclampsia in the preterm 
period. 15The use of Doppler umbilical waveforms as a 
fetal surveillance test had gained a wide popularity, 
especially in high-risk cases.16 Regarding uric acid level 
we found 22 patients in our study with high uric acid level 
more than 7 mg/dl, have high perinatal mortality more 
than 27%. This finding was similar to results of the study 
in India, which showed there is a positive correlation 
between uric acid level and the severity of pre-eclampsia, 
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and a significant adverse fetal outcome is observed with 
raised maternal serum uric acid in pre eclamptic patients.17 
In this study an UMAPI when more than 95th  centile was 
with higher perinatal mortality than when it less than 95th 
centile supported by Romero Arauz et al in Spanish study 
2008 which show an abnormal Doppler umbilical artery 
waveform is associated with poor perinatal outcome and 
it  is a strong predictor of perinatal mortality. 18 In present 
study, there was less perinatal mortality with birth weight 
between 5th-95th  centile and no fetal death when birth 
weight more than 95th  centile; which simultaneously 
with different in UMAPI and high mortality rate with 
low Apgar score at 5 minutes. This also supported by 
Romero Arauz et al, that showed neonates with abnormal 
pulsatility index had a lower birth weight (1,174 vs 1,728 
g), lower Apgar score at 5 minutes, higher admission 
to the neonatal intensive care unit (86.4 vs 43%), and 
significant neonatal morbidity compared with those with 
normal velocimetry (P < 0.05).  There were no perinatal 
deaths with normal umbilical Doppler waveform.18

Perinatal mortality significantly increase with MCAPI 
less than 5th centile was noted.  This finding is consistent 
with study done in Turkey; both abnormal umbilical 
Doppler indices and cerebral-umbilical ratio are strong 
predictors of IUGR and of adverse perinatal outcome 
in preeclampsia, the combination of umbilical and fetal 
cerebral Doppler indices may increase the utility of 
Doppler ultrasound in pre eclamptic patients.19

CONCLUSION 
The study concludes that Doppler ultrasound provides a 
non-invasive method for the study of fetal homodynamic 
investigation of the umbilical and middle cerebral arteries; 
gives information on the perfusion of the fetoplacental 
circulation and perinatal outcome.  MCAPI is more 
sensitive for the perinatal outcome. 

RECOMMENDATIONS
Further prospective studies should be undertaken that also 
include the Doppler evaluation of venous vessels. 
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INTRODUCTION
Hepatitis B virus (HBV) infection is one of the major 
public health problems in the world. It is estimated that 
worldwide, 2 billion people have evidence of past or 
present infection with HBV, and 248 million are chronic 
carriers of HBV surface antigen (HBsAg), particularly in 
lower middle-income countries (LMICs)1; they are at risk in 
developing liver diseases like cirrhosis and hepatocellular 
carcinoma (HCC). Worldwide, it is estimated that around 
686 000 people die each year from the complications of 
CHB.2  Overall, HBV accounts for around 45% of cases of 
HCC and 30% of cirrhosis, with much higher proportions 
LMICs.1,3 Chronic infection is much more likely to develop 
in patients infected as infants (90%) and young children 
(30%).4,5In Africa, the Middle East, and Asia, chronic 
hepatitis B generally acquired at birth or early in life, has a 
prevalence that ranges from 2% to 20%, and is among the 
leading causes of death in those regions.  The seroprevalence 
of HBsAg among general population in Libya was found 
to be 2.2%. Libya is, therefore, considered an area of 

intermediate endemicity for hepatitis B infection.5About 
80-90% of infants, who are infected during their first 
birthday develop chronic infections.6  The main modes of 
transmission of the hepatitis B virus are through exposure to 
body fluids like blood, semen or vaginal discharge.  Sexual 
contact, sharing contaminated needles, razors, shared tooth 
brushes and exposure through non-intact skin or mucous 
membranes can also transmit HBV.7-9

The infectivity of HBV is hundred times higher than the 
HIV virus7. HBV is rarely congenitally acquired, less than 
3% of all mother-to-newborn infections; but it is mostly 
acquired during delivery.6,8,10,11

At least 50% of all HBV infections are asymptomatic, it 
is often found during routine prenatal screening.  Maternal 
hepatitis B infection during pregnancy does not increase 
maternal morbidity and mortality, however, it increases 
the risk of prenatal transmission.12  Prevention of mother to 
child transmission (MTCT) is an essential step in reducing 
the global burden of chronic HBV.  Currently recommended 
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mode of transmission.  Awareness of pregnant women about hepatitis B and the knowledge that it can be prevented 
through vaccination is important for the effective control of the disease.  Hence, the study conducted to assess 
knowledge and attitude of pregnant women attending antenatal clinic (ANC) in the Tripoli Medical Centre
This was a cross-sectional study conducted at ANC in Tripoli Medical Center, Libya, between 21st  December 2016 
and 13th April 2017, including 342 pregnant women attending ANC at Tripoli University Hospital. Knowledge and 
attitude (KA) regarding HBV were assessed using a standardized structured questionnaire. Data was entered and 
analyzed by excel program using frequencies and percentages.
A total of 342 pregnant women were enrolled in the study.  The mean age was 31.2±6.4 years and the majority of 
the women was from Tripoli.   Only (46.8%) of pregnant women had demonstrated an adequate knowledge towards 
HBV, and 86.3% of the pregnant women had positive attitude regarding HBV.
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aspects of KA of pregnant women regarding HBV.
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practice to reduce mother-to-child perinatal transmission or 
horizontal transmission relies on the administration of HBV 
vaccine which can prevent 70%-95% of HBV infections in 
infants born to HBeAg and HBsAg-positive mothers9 and, 
in some countries, concurrent administration of hepatitis B 
immune globulin (HBIG).  Vaccination is the most effective 
method in preventing HBV infection and thus, decreasing 
the incidence, prevalence of childhood HBV infection and 
hepatocellular carcinoma in a number of endemic areas.15-17 
Awareness to pregnant women about hepatitis B and the 
knowledge that it can be prevented through vaccination is 
important for the effective control of the disease.
KA studies play an imperative role in determining the 
ambiguities of the society and are widely used in population 
reported assessment research worldwide.  In Libya the 
current knowledge and attitude (KA) among key affected 
populations such as pregnant women are unknown.  Thus, 
there is a need for KA study in the country among ANC 
women towards HBV to better strengthen and improve 
public health awareness and other intervention on HBV 
at the health facility setting.  Therefore, this study was 
conducted to assess knowledge and attitude of pregnant 
women attending Antenatal Clinic (ANC) in Tripoli 
Medical Centre in Libya as evidence for effective HBV 
awareness raising and advocacy program. 

MATERIALS AND METHODS 
A cross-sectional descriptive study design of KA of 
pregnant women attending ANC in Tripoli Medical Centre, 
in Libya was conducted for the duration of 4 months from 
21st December 2016 to the 13th April 2017.  A random 
sample of pregnant women who agree to participated in 
the study and give verbal consent were enrolled.  A sample 
size was estimated to be 342 women, a margin of error 
of 5% (at 95% confidence level), assumed that 50% of 
respondents were knowledgeable and aware of hepatitis B.  
A non-response rate of 5% was factored in the sample size 
calculation.
A structured questionnaire was used, all the questions 
were closed-ended.  The questionnaire explored the socio-
demographic background of respondents which include: 
age, educational level, occupation, residential address.  
Also, there were questions regarding HBV knowledge and 
attitude.
The questionnaire consisted of 12 items that assessed 
participants’ knowledge and 4 items for attitude related 
to HBV. These questions were then scored; each correct 
response was scored one (1) point (favorable response) and 
each wrong or “don’t know” response was scored zero (0) 
(unfavorable response). 
The total score of the participants’ knowledge regarding 
HBV is 12 (100%), and for positive attitude was 4.  The 
knowledge and attitude level were categorized as “low” 
for scores within 0-49%, “moderate” for scores within 50-
75% and “high” for scores >75 %.  Unfavourable score was 
indicated poor knowledge and attitude, and favourable for 
moderate and high score.
Data was entered and analyzed by SPSS program, version 
16.  Frequencies and percentages were calculated. A Chi-

square test was conducted to determine the relationship 
between the categorical variables and the main outcomes 
of the study (knowledge, attitude related to HBV infection). 
The P-value of ≤ .05 was set as the significance level.

RESULTS
A total of 342 women were surveyed. The age ranged 
between 16-53 years; the main age was 31.2±6.4 years.  
Most of the cases (272, 79.5%) were among age group 25-
44 years.  The majority of the participants (293, 85.7%) 
had secondary degree or above, and (89.5%) of the study 
participants from Tripoli (Table 1). 
Table 1: Socio-demographic data of pregnant women

Character No. %

Age (year)
<25
25-34
35-44
45-54
Unknown

53
168
104
4
13

15.5
49.1
30.4
1.2
3.8

Education level
Illiterate
Essential
Secondary 
College or above
Unknown

14
33
159
134
2

4.1
9.6
46.5
39.2
0.6

Occupation 
Employment 
House wife
Student 
Unknown

140
166
34
2

40.9
48.5
9.9
0.6

Residence 
Tripoli 
Outside Tripoli

306
36

89.5
10.5

Regarding the knowledge toward HBV among the pregnant 
women who attending the ANC at University Tripoli 
hospital, the results revealed that 182(53.2%) of them 
had poor knowledge, 128 (37.4%) had moderate level and 
32(9.4%) had a higher level of knowledge (Figure 1).

Figure 1: Knowledge score of pregnant women regarding HBV.
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The attitude of participants in this study had negative 
attitude regarding HBV only among 47 (13.7%) of them, 
while 86.3% of them had positive attitude (Figure 2).

Figure 2: Attitude score of pregnant women regarding HBV.
 
The relation between knowledge and attitude responses 
with Socio-demographic characteristics as shown in 
Table 2, which demonstrated that the higher education 
level was associated with better knowledge (P= <0.001) 
and attitude scores (P= 0.04).  There was a significant 
difference between the occupation and the knowledge 
scores (P= 0.014). 

Table 2: Distribution of participants according to demographic 
characteristics and knowledge, attitude towards HBV.

Character Favourable 
knowledge P-value Unfavourable 

attitude P-value

Age (year)

<25
25-34
35-44
45-54

22(14.1%)
75(48.1%)
59(37.8%)

0
0.037

45(15.7%)
146(50.9%)
92(50.9%)

4(1.4%)
0.8

Education level
Illiterate
Essential
Secondary 
College or above

2(1.3%)
12(7.5%)

64(40.5%)
81(50.9%) <0.001

9(3.1%)
27(9.2%)

136(46.4%)
121(41.3%) 0.04

Occupation 
Employment 
House wife
Student

79(49.4%)
66(41.2%)
15(9.4%) 0.014

122(41.5%)
144(49%)
28(9.5%) 0.75

DISCUSSION
Prevention of both vertical and horizontal transmission is 
one of the key strategies to reduce the incidence of Hepatitis 
B. This measure can only succeed if the population has good 
knowledge and awareness of the infection because it requires 
comprehensive participation of community members.16 

This study examined the knowledge and attitude of pregnant 
women attending ANC at Tripoli University Hospital. The 
results of our study showed that 53.2% of the participants 
have poor knowledge, 37.4% of them had moderate level, 
and 9.4% with high knowledge.  In comparison with a 
study carried out by Yankam et al in Cameroon in 2017, 

documented that (39.8%) had poor knowledge, (38.52%) 
had good knowledge, and (21.31%) demonstrated excellent 
knowledge on the transmission and prevention of hepatitis 
B virus infection.17

The present findings are in accordance with another study 
conducted by Bayuh in Ethiopia, showed the overall 
knowledge of the participants was poor and their attitude 
and practice were limited.18

In addition, in a cross-sectional study conducted in China in 
2017, only 21% of the participants were able to answer all 
the general knowledge-related questions correctly.19

A study in Nigeria conducted by Adeyemi et al, that assessed 
the knowledge of 643 pregnant women about Hepatitis 
B infection found that 76% of women had inadequate 
knowledge of HBV infection.20

Other studies conducted in Cameroon21, Ghana22  revealed 
similar results.
Similarly, a population-based knowledge, attitudes, beliefs 
and practices study in France, indicated a low level of 
knowledge on the modes of transmission of HBV through 
sex contact or sharing of needles by injecting drug users.23

Concerning the relationship between demographic 
characteristics and KA, the results in the current study 
demonstrated that the age, occupation, and educational level, 
were significantly associated with knowledge score of pregnant 
women regarding HBV transmission and vaccination.
Our study clearly demonstrates that people with higher 
level of education are more likely to be aware and 
knowledgeable of HBV. This is not surprising since people 
who are educated are in a better position to access more 
sources of information and learn more about HBV. 
This finding is similar with the results of Ngaira et al in 
Kenya that reported the women showed a low level of HBV 
awareness (12.2%.) and higher education attainment had a 
strong association with HBV infection awareness.24

In our study, younger women who aged <35 years (62.2%) 
were more likely to have correct knowledge than those aged 
35-54 years (P<0.05).  In accordance with the finding of 
Noreen et al study, that found younger age group (14-35 
years) were have correct knowledge than those aged 35-
49 years (P<0.005); also he reported that twice as many 
women with ahigher and matriculation level of education 
had correct knowledge than did illiterate women (P< 0.01).25

In the current results, there was a significant difference 
between occupation of respondents  and level of knowledge 
(P = 0.014), employed women had higher frequency 
of correct knowledge than housewives; similar finding 
reported by Noreen et al,  those who were employed in 
government service or private business tended to have 
better knowledge than housewives and the jobless.25

The great majority of the respondents (86.2%) showed 
a favourable attitude towards HBV that 87.4% of the 
pregnant women accept HBV screening, 79.2% of them 
agree to provide care for infected person, but only 27.8% 
of respondents agree to use condom for safe sex practice.
Study limitation: 
Small sample size, inadequate financial resources and 
time constraints limited the scope of the study. 
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CONCLUSION
Knowledge and awareness of HBV among pregnant 
women in Libya, is low and this could have the potential 
to hamper effective HBV prevention and control in Libya.
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INTRODUCTION 
Juvenile idiopathic arthritis (JIA) affects between 1:1000-
1:2000 children, untreated JIA can last well into adulthood, 
causing significant long-term functional impairment.1

Juvenile idiopathic arthritis is the most common chronic 
rheumatic disease of unknown aetiology in childhood and 
predominantly presents with peripheral arthritis. The disease 
is divided into several subgroups, according to demographic 
characteristics, clinical features, treatment modalities and 
disease prognosis.2International League of Associations for 
Rheumatology (ILAR) classified JIA to seven subtypes: 
systemic (SoJIA), oligoarthritis (oligoJIA), rheumatoid factor 
positive poly articular (RF+ve poly JIA) rheumatoid factor 
negative polyarthritis (RF-ve poly JIA),  Enthesitis related 
juvenile (ERA) psoriatic (JPsa) and undifferentiated arthritis.2

Improved understanding of the pathogenesis of rheumatoid 
arthritis has led to the development of various rheumatoid 
arthritis (RA) treatments. The current therapies for RA are 
divided into four categories: non-steroidal anti-inflammatory 
drugs (NSAIDs), glucocorticoids, non-biologic disease-

modifying anti-rheumatic drugs (DMARDs) and biologic 
DMARDs.3

Biologic agents are molecules that specifically target cytokines 
or cell surface antigens and different from  traditional 
immunosuppressive or disease- modifying antiheumatic 
drugs (DMARs), as they target to and  selectively block only 
one inflammatory pathway such as  tumor necrosis factor 
(TNF-α) blockers (etanercept, adalimumab, infliximab), 
interlukin-1 (IL-1) inhibitors  (anakinra), IL-6 receptor 
blockers (tocilizumab), and anti-CD20-antibodies (rituximab).  
In contrast traditional DMARs act on multiple pathways and 
cause generalized immune suppression.4,5

With the increasing use of anti-TNF agents, a number of 
common concerns have arisen.one of which is the increased 
risk of infection, particularly tuberculosis; fungal infections, 
including histoplasmosis; and other opportunistic infection. 
Infusion and injection reactions, the occurrence and aggravation 
of infections, the occurrence of a second autoimmune diseases, 
including uveitis, psoriasis, chronic inflammatory bowel disease, 
multiple sclerosis, diabetes mellitus, and the development of 

ABSTRACT
The advent of biological drugs has revolutionized the management of various pediatric rheumatologic diseases, 
primarily juvenile idiopathic arthritis (JIA).  These drugs enable better disease control and prevent or retard damage 
due to active disease in a substantial number of children.  The study conducted to evaluate the risk of infection, 
(mild and sever), anaphylaxis, malignancy and autoimmunity among  pediatric rheumatology patients treated with 
biologics.  This was a case series retrospective study; carried out in Rheumatology unit Tripoli Children Hospital, 
including all children receiving biologics.  The six biologics studied were etanercept, adalimumab, anakinira, 
infliximab, rituximab and tocilizumb.  Medical records were reviewed demographic data; information related 
therapy, infections, anaphylaxis, malignancy, autoimmune diseases, and reason of discontinuation were collected.  
Data analyzed by using the Statistical Program for Social Sciences version 16.  
All 92 patients treated with six different biologics between 2009 and 2019 were included, 53(58%) were females. 
The majority of patients had JIA 66(71.7%).  Most common side effect was mild to moderate infection in 49 patients 
(33.3%) in all biologics,and no cases of TB or meningitis.  The most common type of infection was mild upper 
respiratory tract infections, pneumonia that does not require hospitalization.  Injection site reaction only noted in 
16 patients treated with anakinra .
New onset uveitis in two patients in Etanercept group, hypersensitivity reaction was recorded in 4(4.3%) patients. 
Abnormal LFT in form of high transaminase or bilirubin registered noted in 17 patients most of them (75%) among 
cases receiving Tocilizumab. Biologics discontinued in 47(51%) of the cases for different reasons, remission and 
inefficacy were most common causes.
The safety profiles of the six available studied biologics, are highly acceptable and encouraging. However, more 
long-time data is needed for sever adverse events.
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malignancies are major concerns regarding treatment with 
biologics.6

Biological agents have been shown to be efficient and safe in 
JIA patients, despite reports of increased frequency of infections 
that sometimes require hospitalization and sporadic reports of 
autoimmune diseases.  There is some evidence that treatment 
with TNF blockers could increase the risk of malignancy in 
children.  However, a clear causal relationship has not been 
established since underlying illnesses and the use of concomitant 
immunosuppressants bear a risk of malignancy as well.2

The efficacy of BAs has now been well demonstrated in various 
subtypes of juvenile idiopathic arthritis (JIA)7-9, indifferent 
pediatrics rheumatological disease; however, there are only a 
few observational studies that have been conducted in children 
with rheumatic diseases to evaluate the risk of infection and 
serious side effect.10,11 Hence, we conducted this study to 
evaluate the risk of infection, (mild and sever), anaphylaxis, 
malignancy and autoimmunity among our patient.

MATERIALS AND METHODS
This was a case series, retrospective study, conducted 
in Rheumatology unit at Tripoli Children Hospital.  A 
ninety two patients treated with the six different biologics, 
between 2009 and 2019 were included in the study, receiving 
biologics for any diagnosis in clinic  mainly JIA subtypes, 
systemic lupus erythramtous (SLE), Behçet disease, chronic 
uveitis, childhood vasculitis, autoinflammatory disease, and 
inflammatory bowel disease. The six biologics studied were 
etanercept, adalimumab, anakinira, infliximab, rituximab and 
tocilizumb.  A case sheet was used to collect the information 
about the patients from the medical record of the infusion 
unit.  Medical records were reviewed for age at diagnosis, 
age at starting of treatment, disease phenotype, therapy, 
infusion dates, dose, and intervals, duration of disease before 
start biologics, previous steroids and disease modifying 
drugs, failed previous  biologics and Co- treatment with 
methotrexate, or other disease  modifying agents.
Outcomes measure included adverse events: sever adverse 
events (serious side effect anaphylactic reaction, serious 
infection, death) or other milder form of side effect, 
macrophage activating syndrome (MAS), development 
of autoimmune disease, tolerability and reason of 
discontinuation.
Statistical analysis was done by using the Statistical 
Program for Social Sciences SPSS version 16. Descriptive 
statistics were used and the results are presented as 
frequencies, means ± standard deviation, and percentages.

RESULTS 
Total number of cases attending rheumatology clinic at 
Tripoli children hospital were 749 children, of which 
241(32%) were JIA, and 508(68%) were non JIA. Total 
number of cases who received biological drugs was 92 
children. Out of 92 cases that treated with biological drugs, 
there were 39(42%) males and 53(58%) females; male to 
female ratio was 1:1.4.  Most of the treated patients 37 
(40.2%) were diagnosed after 10 years of age, and 39.1% 
were diagnosed between 4-10years of age.

About half (56.5%) of the patients started the treatment 
after 10 years of age, and 8.7% started the treatment less 
than 4 years of age (Table 1).
Among 92 cases, JIA was reported in 66(71.7%) of them.  
Systemic juvenile idiopathic arthritis was most frequent 
subtype of JIA 26(28.3%), followed by seronegative 
polyarticular juvenile idiopathic arthritis 12(13%) and 
enthesitis-related arthritis 11(12%).  Chronic uveitis was 
reported in 7(7.6%) of the cases and 6 (6.5%) of patients with  
childhood vasculitis.  Concerning the duration of disease 
before biologics, 54 (58.7%) patients treated with biologics 
within first 2 years of disease; while 38 (34.8%) patients were 
received the biologics after 2 years of diagnosis (Table 1).

Table 1: Clinico-demographic characteristics of the cases

Character No. %

Age at diagnosis
<4
4-10
>10

19
36
37

20.7
39.1
40.2

Age at starting treatment
<4
4-10
>10

8
32
52

8.7
34.8
56.5

Sex
Male 
Female

39
53

42
58

Disease type:
JIA
Non JIA

66
26

71.7
28.3

JIA subtype:
OligoarticularJIA
Polyaritcular seropositive 
JIA
Polyarticularseronegative-
JIA
SOJIA
ERA
JPsA
Undifferentiated

9
5
12
26
11
2
1

9.8
5.4
13

28.3
12
2.1
1.1

Non JIA:
SLE
Behçet disease
Chronic uveitis
Childhood  vasculitis
Auto inflammatory disease
Inflammatory bowel dis-
ease

4
2
7
6
5
2

4.3
2.2
7.6
6.5
5.4
2.2

Duration of disease before 
starting treatment
 ≤ 2 years
>2 years

        54
        38

  58.7
  41.3

ERA: Enthesitis-related arthritis, soJIA : systemic-onset JIA , JPsA : 
juvenile psoriatic arthritis
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According to biologics used; 37(40%) received etanercept, 
9(10%) received adalimumab, 16(17%) received anakinira, 
11(12%) received infliximab, 7(8%) received rituximab and 
12(13%) received tocilizumab  (Figure 1).

Figure 1: Types of biologics prescribed to the cases
Eleven patients used more than one biologics; six patients used 
3 biologics and 5 patients used 2 biologics which represents 

6.5%, 5.4% from total patients respectively. 
The most commonly used drugs with biologics are Methotrexate 
(MTX) (69.6%), and prednisolone (46.7%) (Figure 2).

Figure 2: Concurrent treatment with biologics in study 
population.

 Side effect
Etanercept Adalimumab Anakinira Infliximab Rituximab Tocilicumab Total
Number

%
Number

%
Number

%
Number

%
Number

%
Number

%
Number

%

Infection 22
59.4%

4
44.4%

7
43.75%

8
72.7%

6
85.7%

10
83%

49
53.2%

New onset uveitis 2
5.6%

0
0%

0
0%

0
0%

0
0%

0
0%

2
2.2%

Hypersensitivity reaction 0
0%

0
0%

0
0%

2
18.2%

1
14.3%

1
8.3%

4
4.3%

Injection site reaction 0
0%

0
0%

16
100%

0
0%

0
0%

0
0%

16
17.4%

New ANA positivity 1
2.8%

0
0%

0
0%

0
0%

0
0%

0
0%

1
1.1%

Abnormal LFT 0
0%

4
44.4%

3
18.75%

1
9.1%

0
0%

9
74.9%

17
18.5%

High cholesterol 0
0%

1
5.9%

0
0%

0
0%

0
0%

2
16.7%

3
3.3%

Neutropenia 0
0%

0
0%

0
0%

2
18.2%

0
0%

3
25%

5
5.4%

Lymphopenia 0
0%

0
0%

0
0%

0
0%

1
14.3%

0
0%

1
1.1%

Thrombocytopenia 0
0%

1
5.9%

0
0%

2
18.2%

0
0%

2
16.7%

5
5.4%

Table 2: Adverse drug reactions to biologics among study population

Reason for discontinuation Remission Inefficacy Infection Poor compliance MAS Anaphylaxis

Etanercept 8 4 1 1 0 0

Adalimumab 5 3 1 0 0 0

Anakinira 12 3 0 0 1 0

Infleximab 0 1 0 0 0 2

Rituximab 0 0 2 0 0 0

Tocilizumab 0 0 0 2 1 0

Total 25(53%) 11(23.4%) 4(8.5%) 3(6.3%) 2 (4.3%) 2(4.3%)

Table 3: Reasons of discontinuation of biologics
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The most commonly reported side effect was mild to 
moderate infection, which occurred in 49(53.2%) of the 
treated patients then abnormal liver function tests (LFT), 
occurred in 17(18.5%) of the treated patients; injection 
side reaction 16(17.4%) which documented only with 
anakinra administration.  Most common side effects with 
administration of Etanercept were infection and new 
onset uveitis. Hypersensitivity reaction was noted with 
Infliximab, Rituximab and Tocilizumab use.  There were 
no reported malignancies  (Table 2).
The infections that reported are:  27 episode of upper 
respiratory tract infection (URTI), 8 episodes of 
pneumonia, 5 episodes of varicella, 3 episodes of 
gastroenteritis, 3 episodes of urinary tract infection (UTI), 
3 episodes paronychia and 2 episodes of valvovaginitis.  
No reported cases of meningitis or TB (Figure 3).

Figure 3: Types of infections with biologics use.

Biologics were discontinued in 47(51%) of the cases 
for different reasons: 25(53%) due to disease control, 
11(23.4%) were non-effective, 4(8.5%) due to infections, 
3(6.3%) poor compliance, 2(4.3%) because of macrophage 
activating syndrome, and 2 patient developed sever 
anaphylaxis (Table 3).

DISCUSSION
The advance in biologic therapeutics over the past 15 
years has led to marked improvement in JIA treatment.  In 
the biological era, the rate of joint damage decreased, and 
achieved disease remission increased with an increased 
number of patients with inactive disease. Despite the 
promising results of these medications, the blockade of 
important immunological pathways necessitates detailed 
safety monitoring.2

The study included 92 cases, with female to male ratio of 
1.4:1.  The most used drug is Etanercept, which reflect its 
indication for more common subtypes, and its practical 
S/C weekly administration, which is in accordance with 
Bethencourt Baute et al results.12 Followed by Anakinra 
and tocilizumzb, and infliximab. Eleven of the patients 
used more than one biologics due to non-efficacy, side 
effect, or non-availability of previous biologics.

Regarding subclasses of JIA, the most common are 
systemic onset JIA followed by rheumatoid factor sero- 
positive poly JIA which  reflect disease severity and less 
response to methotrexate in these subclasses.  For non 
JIA group, biologics used as third line for sever disease 
refractory to standard therapy, and primary vasculitis, BD 
and idiopathic uveitis are the most common indication 
consequently.
In general, with the six used biologics, the rates of serious 
adverse events (AES) were low and No deaths occurred 
with all drugs, which is comparable with Dutch national 
biologics registry.4

Anaphylaxis reaction occurred in four patients with 
intravenous biologics and, two on infliximab; sever 
enough to discontinue the drug. The other two mild allergic 
reactions and the drug continued.   Injection site reaction, 
in form of erythema and itching at site of S/C injection, 
documented in all Anakinra treated patients which can 
be minimized by modifying injection technique;and not 
documented in other S/C drugs.  Our patients are BCG 
vaccinated and screened annually for all biologics.
No cases of tuberculosis or malignancy were detected, 
similar finding was reported by Tarkiainen et al. 10 Most 
common side effect documented is infection in 1-2 
episodes per patient per year, URT infections were the 
most common documented infection; one patient got 
swine influenza treated with antivirus. In this study, the 
frequency of mild infections was higher on etanercept or 
infliximab than on adalimumab, which is in accordance 
with study of Tarkiainen et al.10

Food and Drug Administration (FDA) had added a 
boxed warning with regard to the possible increased 
risk of malignancy, especially lymphoma in children 
treated with anti-TNF- agents. There was no malignancy 
among treated patients after 10 years follow-up, which is 
compatible with ZahediNiakiet al, and Beukelmanet al 
studies; did not find an increased incidence of malignancy 
in patients with JIA children.13,14 One girl on adalimumab 
developed recurrent axillary lymphadenitis and abscess 
which proofed late manifestation of inherited BD rather 
a complication of biologics.  TNF antagonist therapy 
has been rarely associated with SLE-like syndromes 
and antibody syndrome,  None of the studied patients 
developed autoimmune disease like thyroid, celiac, or 
psoriasis.
Treatment with etanercept does not prevent the onset 
of uveitis in JIA patients, it is still debatable whether 
etanercept contributes to the occurrence of uveitis4. In 
present study  one girl on etanercept developed new onset 
uveitis after 3 months of etanercept treatment, but she 
was a young, with oligoJIA and  positive ANA which all 
considered risk factors to develop uveitis.  No flare up of 
old uveitis in studied patients were noted, this comparable 
with finding in other studies suggest that etanercept does 
not cause flare up of uveitis.4

Although Guillain-Barre syndrome and optic neuritis 
were developed in patients identified from the FDA 
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database But in the study group where  neither  multiple 
sclerosis nor Gillian bar syndrome were documented,  
Which is comparable in a registry run by PRCSG, where  
in north America where no case of demyelination disease 
were documented.5

The biologics discontinued in 47 (51%) patients in 
current study. Remission was the first leading reason for 
discontinuation of a biologic agent, which is inconsistence 
with Horneffet al study, where the most common reason 
for discontinuation was poor efficacy or unsatisfactory 
response. 11our results are comparable with the Biologics 
and New Drugs Registry of the British Society for 
Pediatric and Adolescent Rheumatology (BSPAR); that 
published the reasons for discontinuation of etanercept 
therapy, where 100 (20.7%) discontinued etanercept, 9 
due to disease control and 88 because of treatment failure 
(53 due to inefficacy, 14 due to noncompliance and 21 due 
to adverse events).15

CONCLUSION
With the six used biologics, no sever side effect, no 
deaths, and no malignancies.  The most frequent side 
effects were mild to moderate infection, which did not 
require hospitalizations, and no cases of TB or meningitis.  
The safety profiles of the six available studied biologics, 
are highly acceptable and encouraging. However more 
long-time data is needed for sever adverse events such 
as, autoimmune events , response to vaccination or 
malignancies.

RECOMMENDATIONS
MoreStudies on the withdrawal of biologics and the 
rates of sustained remission of drugs will be needed. In 
addition, pharmacogenomics will help in more accurately 
predicting those children who will respond to a particular 
biologic, require long-term medication or develop major 
side effects due to a particular drug.
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INTRODUCTION
Student absenteeism has been defined as “the frequent 
absence from classes without any good reason”.1 Frequent 
absence from the classes leads to inadequate student 
learning and poor performance in the exams2,3, and also 
wastes time and reworks for lecturers.4 The Professional 
courses as undergraduate medical education need high 
theoretical and clinical classes attendance4,5, as those 
students will be future doctors and will deal with the 
health and disease of the public.2,6,7 Therefore, if a medical 
student frequently misses the classes and this does not only 
mean a loss for him/her, but also the whole community2, 
as without getting proper knowledge, clinical skills, and 
having a good clinical career that satisfies the patient’s 
expectations will be very challenging.2 Previously 
published studies have found that lack of motivation for 
learning, influence of friends, ill health, family problems2,5, 
poor relationships with the lecturers, poor teaching 

methods4,8, low conducive environment2, commitment to 
job4,8, and the availability of lectures online, on CDs or as 
audio recordings4,9-12 were the most significant contributors 
to university student’s absenteeism.2

Medical students are active contributors to their learning 
and they must take responsibility for achieving good 
educational standards through successful completion 
of each stage of their studies.2  Consequently, medical 
universities set up several measures to ensure students’ 
attendance to achieve their maximum proficiencies.2 
Dealing with medical student absenteeism and its 
contributing factors is not a new phenomenon12, it has 
been the main concern for the researchers2 and has been 
extensively studied.12 However, there have been no 
previously published studies examined the phenomenon 
of absenteeism and their causes among students at the 
Faculty of Medicine at University of Tripoli.  Thus, this 
study has been designed to determine the prevalence 
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Frequent absence from the classes leads to inadequate student learning and poor performance in the exams. The 
problem of University students’ absenteeism is increasing, and data about its magnitude and the associated factors 
at Faculty of Medicine at Tripoli University is lacking.  Hence, the study conducted to determine the prevalence of 
and the main factors associated with medical students’ absenteeism at Faculty of Medicine at University of Tripoli 
during the academic year 2018/2019.
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Data was collected using a pre-structured, semi open-ended questionnaire. The questions were classified into 3 
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SPSS Version 16. Likert scale has been used to measure the students’ attitude.  The total sample was 1,497 students, 
490 males (32.7%) and 1,007 females (67.3%). The prevalence of absenteeism was 89%.  Most students have 
missed ≥ 9 classes (55%).  College-related factors showed the most significant association (high Likart scale rank, 
mean = 3.72, SD = 0.80).  Student-related and lecturer-related factors were also significant but with a moderate 
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of undergraduate medical students’ absenteeism at 
Faculty of Medicine at University of Tripoli during the 
academic year 2018-2019, and to explore the main factors 
associated with this phenomenon.  With an attempt to find 
out suggestions, ideas and solutions for absenteeism as 
reported by the medical students.
 
MATERIALS AND METHODS 
After obtaining a formal permission from the Research 
and Consulting Department at Faculty of Medicine in 
University of Tripoli, a questionnaire based cross sectional 
study was conducted over a period of one month (January, 
2019).  This study included a total of 1,497 undergraduate 
medical students from all year groups, who attend Faculty 
of Medicine in University of Tripoli and who had given 
consent to participate. Students who had not given consent 
and were not willing to participate were excluded. 
Data was collected from the participating students by using a 
pre-structured, pre-tested, pre-coded, semi open-ended self-
administered questionnaire.  The questionnaire included 
three sections with a total of 37 questions with 5 points 
likert scale; students-related factors (15 questions), college-
related factors (12 questions), and lecturer-related factors 
(10 questions).  To ensure confidentiality and honesty in 
responses, the questionnaire did not include students’ names, 
study ID and other personal data. Participating students were 
selected using a stratified random sampling technique.  The 
first stage of sampling involved getting access to student’s 
information from the college’s register for all year groups of 
study (1st year to 5th year).  Then a list of students has been 
sorted out.  On the second stage, 300 students have been 
randomly selected from each stream using a simple random 
sampling to pick a total sample of 1,497 students.  Data 
was statistically analyzed and interpreted using SPSS V.16.  
Descriptive statistics including mean, SD and proportion 
were used to summarize the different variables (quantitative 
and qualitative). Likert Scale analysis was used to determine 
the level of significance of association of each question and 
the overall significance of each of the three sections with 
absenteeism.  The level of significance of association was 
considered low if the mean score was between 1-2.33, 
moderate if the mean score was between 2.34-3.66 and high 
if the mean score was between 3.67-5. 

RESULTS
Among the total 1,497 participating students, 490(33%) 
were males and 1,007(67%) were females, the most 
frequent age group was 20-22 years (39.7%).  The 
majority of those students (88.1%) were residing in 
Tripoli. Most of the students (88%) joined the Faculty of 
Medicine with their own interest, with a smaller number 
of students joined in under their parent’s pressure (12%).  
Very good and good GAP scores in the last semester were 
the most frequently reported by the students (37.4% and 
32% respectively) (Table 1).

Table 1: Sociodemographic characteristics of participating 
students

Variable )%( Frequency

Sex

Male )32.7%(490

Female )67.3%(1,007

Age group

year 20 < )15.2%(227

22 - 20 )39.7%(594

25 23- )36.4%(545

25 > )8.8%(131

Year of study

1st year )16.5%(247

2nd year )22.8%(341

3rd year )17.8%(267

4th year )18.2%(273

5th year )24.6%(369

Residency

Tripoli )88.1%(1,319

Outside Tripoli )11.9%(178

Joined the medical college as per choice

Yes )88.0%(1,317

No 1801)12.0%( 

Self-reported GAP last semester

 Excellent 2922)20.1%(

Very good 5425)37.4%(

Good 4654)32.0%( 

 Average )9.0%(130

Poor )1.5%(22

Regarding the magnitude of absenteeism, the overall 
prevalence in this study was 89% with more than half of 
the participating students (55%) had missed more than 9 
classes per semester (Figure 1). 
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Figure 1: Prevalence of absenteeism among medical students at 
Faculty of Medicine
Student-related factors have shown an overall moderate 
significance association with absenteeism (mean score 2.72), 
with the majority of factors in this section have revealed a 
moderate significance. However, the factor of “there are those 
who do not attend the lectures and get high grades” showed a 
high significant association (mean score 3.95) (Table 2). 

Table 2: Student-related factors to medical students’ absenteeism

Reason ) Students’ 
related factors( Frequency (%) Mean 

(SD) Rank

The transportation traffic 
prevents you from getting 
on time for lectures

1,467 (98.0%) 3.04 (1.32) Moderate

Busy with conversations 
with friends and do not want 
to go alone for the lecture

1,460 (97.5 %) 2.48 (1.26) Moderate

Busy in studying a particular 
subject and do not want to 
attend other lectures

1,438 (96.1%)   2.95 (1.22) Moderate

Prefer attending private 
courses outside the 
university

1,424 (95.1%) 3.02 (1.42) Moderate

Currently in work and 
cannot find time to attend 
lectures

1,432 (95.7 %) 2.36 (1.25) Moderate

Prefer  home study and 
listening to lecturer’s 
recording audios

1,445 ( 96.5 %) 3.54 (1.24) Moderate

Can pass without attending 
lectures 1,443 (96.4 %) 3.48 (1.23) Moderate

My colleagues do not 
attend lectures, so I do the 
same

1,435 (95.9 %) 2.46 (1.25) Moderate

Have social issues 1,445 (96.5  %) 2.11 (1.16) Low

Cannot wakeup early, I 
always go to bed late 1,436 (95.9 %) 2.45 (1.29) Moderate

Health problems prevent 
me from attending  lectures 1,422 ( 95 %) 2.09 (1.13) Low

Prefer to spend time with 
friends or (fiancé ) 1,428 (95.4  %) 2.33 (1.30) Low

The university is very far 
from residential place 1,385 (92.5 %) 2.69 (1.31) Moderate

Not interested in studying 
medicine, I wish to 
transfer to another college

1,399 (93.5 %) 1.82 (1.18) Low

There are those who do 
not attend the lectures and 
get high grades

1,429 (95.5 %) 3.95 (1.19) High

Overall 2.72 (0.55) Moderate

On the other hand, college-related factors have shown an 
overall high significance association with absenteeism 
(mean score 3.72). The top five contributing factors to the 
absenteeism in this section were poor college facilities 
(mean score 4.77); lack of modern teaching facilities in 
classrooms (mean score 4.74); poorly prepared classrooms 
(mean score 4.43); no enough rest between lectures (mean 
score 4.38) and all lectures are given in the same classroom 
(mean score 4.10). The other 7 factors in this section have 
shown a moderate significant association (Table 3). 

Table 3: College-related factors to medical students’ absenteeism

 Reason  (College’s related  
factors )

Frequency 
(%) Mean(SD) Rank

Classrooms are not 
equipped with modern 
teaching aids

1,438 
(96.1%) 4.74 (1.25) High

Lack of chair  and suitable 
space for each student 
inside the classrooms

1,429  
(95.5%) 2.93 (1.40) Moderate

The schedule of lectures 
is not appropriate (e.g., 
lectures start early and end 
late )

1,450  
(96.9%) 3.37 (1.28) Moderate

 

Poor Facilities in the 
college (e.g., lack of proper 
bathrooms)

1,439 
(96.1%) 4.77 (1.27) High

 

There are no places to rest 
and study at times between 
lectures

1,420 
(94.9%) 3.14 (1.35) Moderate

All the lectures are given 
in the same place, making 
me bored

1386 
(92.6%) 4.10 (1.30) High

The way to the university is 
not safe

1379 
(92.1%) 3.01 (1.51) Moderate

The College is unable to 
provide a strict security in 
the campus. 

1396 
(93.3%) 3.25 (1.35) Moderate

Classrooms are not 
well prepared (no air 
conditioning, poor 
ventilation and lighting)

1428 
(95.4%) 4.43 (1.34) High

The college does not 
take any action regarding 
students absenteeism

1419 
(94.8%) 3.21 (1.29) Moderate
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There is no enough time to 
rest between the lectures 

1449 
(96.8%) 4.38 (1.19) High

Lack of motivation 
to regular attendance, 
absence of guidance from 
the departments and the 
teachers

1409 
(94.1%) 3.36 (1.28) Moderate

Overall 3.72 (0.80) High
Whereas lecturer-related factors have also shown an overall 
moderate significance association with absenteeism (mean 
score 3.35).  Five factors in this section revealed high 
significant association with absenteeism including, some 
lecturers do not use modern teaching techniques (mean 
score 3.98); theoretical lectures do not attract student’s 
interest (mean score 3.93); some teachers do not explain 
the topics clearly and understandably (mean score 3.91); 
students entirely do not like the way of teaching and find 
it not interesting (mean score 3.88) and students feel 
dissatisfied with teacher’s performance in a class (mean 
score 3.86) (Table 4).

Table 4: Lecturer-related factors to medical students’ absenteeism

Reason ) Teaching staff’s related 
factors(

Frequency (%) Mean(SD) Rank

Feeling dissatisfied with teacher›s 
performance in class.

1,449 (96.8%) 3.86 (1.06) High

Some teachers treat students 
poorly (e.g. ignore the student’s 
question, never give students 
choices, never give a break,…etc.) 

1,435 (95.9%) 3.35 (1.25) Moderate

I entirely do not like the way of 
teaching and find it not interesting

1,452 (97.0%) 3.88 (1.10)  High

Some Teachers do not explain the 
topics clearly and understandably

1,438 (96.1 %) 3.91 (1.08) High

Some Teachers do not use modern 
teaching techniques that improve 
student’s understanding.

1,443 (96.4 %) 3.98 (1.07) High

Some Teachers do not encourage 
active learning

1,422 (95.0 %) 3.51 (1.21) Moderate

Theoretical lectures do not attract 
student’s interest

1,420 (94.9%) 3.93 (1.11)  High

The lectures are very difficult, 
so I avoid attending to not feel 
overwhelmed by the lack of 
understanding

1,384 (92.5%) 2.93 (1.29) Moderate

Lectures are very easy, attendance 
is waste of time because I can 
understand them on my own

1,381 (92.3%) 2.24 (1.17) Low 

Some Teachers do not motivate us 
for regular attendance, i.e. absence 
of guidance from departments and 
teachers

1,409 (94.1%) 3.36 (1.29)  Moderate

Overall 3.35 (0.77) Moderate

DISCUSSION
Attendance is an essential aspect for the medical students’ 
educational achievement and absenteeism can disrupt the 
process of learning and teaching.2  The present study has 
shown that absenteeism is highly prevalent (89%) among 
undergraduate medical students at University of Tripoli, 
with 55% of participating students reported missed classes 
more than 9 times.  College-related factors showed a high 
significant association with absenteeism.  Particularly, the 
poor college facilities and poorly equipped classrooms 
and inadequate rest time between lectures.  Although the 
student’s and lecturer-related factors showed an overall 
moderate association with absenteeism but the majority of 
the factors included in these sections have shown a high and 
moderate significant association and should be considered 
as important contributors to improve medical students’ 
attendance. 
Most of the findings from the present studies in relation 
to student-related factors are consistent with the available 
evidence, particularly in that many students think that they 
can pass without attending lectures and they spend their 
time at work and other extracurricular activities instead of 
attending lectures.2 Also many students reported being busy 
in studying a particular subject and other exams and do not 
want to attend other topics’ lectures.2, 13 Furthermore, the 
availability of lessons in other sources like CDs and audio 
records studies2,14,15, and being in work1,14 have been also 
found to be significant contributors similar to the present 
study.  Although lack of interest in studying medical 
subject has revealed a low association with absenteeism 
in the present study (mean score = 1.18), however this 
factor showed significant association in other studies.2,14 
This inconsistency in findings was also observed regarding 
student’s health problems and social issues which showed 
significant association 1, 2contradictory to the present study’s 
finding of low association. 
The findings from literature were also consistent with the 
present study concerning some of the college’s and lecturer-
related factors; mostly poor college infrastructure2,16, 
poorly ventilated overcrowded lecture halls, prolonged 
classes2, 16, lack of clarity about the topic among lecturers 
while teaching2, unfavorable teaching strategies14,17,18, poor 
teaching skills of lecturers, dissatisfaction about lecturers’ 
teaching methods2, 17, 19and lack of interest in theoretical 
lectures than the practical and clinical sessions.1 Therefore, 
more training should be given to the lecturers in order 
to improve their teaching methods could help improve 
attendance.
Limitations 
The main limitation of this study is that it was not feasible to 
study the impact of absenteeism on student’s performance 
as the collected data from students was anonyms and did 
not include their study IDs. 
Strengths
This was the first study that examined the magnitude of the 
problem of absenteeism and the main factors associated with 
this problem at Faculty of Medicine in University of Tripoli 
using a large sample of undergraduate medical students and 
considering a wide range of contributing factors.  
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Implications
This study recommends working on the main causes of 
absenteeism to improve the rate of attendance of medical 
students in all academic activities.  Faculty environment 
should be improved with provision of proper facilities in 
class rooms for better learning.  Teaching should be more 
practical and should be prepared in more interesting way. 
Training programs should be provided to the teaching 
staff to improve their teaching methodology and to change 
their orientation from the traditional lecture methods to 
interactive method.  Further research is needed to determine 
the lecturers’ and Faculty decision makers’ perspectives 
toward the phenomenon of medical student’s absenteeism. 

CONCLUSION
Absenteeism is highly prevalent among undergraduate 
medical students at University of Tripoli. College-related 
factors were the most significant factors associated with 
absenteeism.  Particularly, the poor facilities in the college 
and classrooms.  However, there are some student’s and 
lecturer-related should be considered to improve medical 
students’ attendance rates.
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INTRODUCTION 
Diabetes mellitus is one of the most common medical 
complications of pregnancy;up to 5% of diabetic pregnant 
women have either pre-existing diabetes or gestational 
diabetes.  Of women who have diabetes during pregnancy, 
it is estimated that approximately 87.5% have gestational 
diabetes (which may or may not resolve after pregnancy), 
7.5% have type 1 diabetes, and the remaining 5% have 
type 2 diabetes. The prevalence of type 1 diabetes and 
especially type 2 diabetes has increased in recent years. 
The incidence of gestational diabetes is also increasing 
because of higher rates of obesity in the general population 
and more pregnancies in older women.1

Diabetes in pregnancygenerates a significant risk to the 
fetus and the mother.  Congenital malformations and 
perinatal morbidity remain commonly happen when 
compared with the offspring of non-diabetic pregnancies.  
Diabetic mothers are always at risk of progression of 
microvascular diabetic complications as well as early 
pregnancy loss, pre-eclampsia, polyhydramnios and 
premature labour.2

There are two common classes of Diabetes Mellitus 
identified in pregnancy.  The first is called pre-gestational 
diabetes mellitus (diabetes present before pregnancy) 
that antedates pregnancy and referred to as diabetes 
mellitus and pregnancy.3 Optimize Glycemic Control: 
Diabetes ante-natal care should be provided in a special 
hospitals and the team caring for pregnant women should 
ideally include a Diabetes Nurse Specialist, Dietician, 
Diabetologist and an Obstetrician. 
The main objective of ante-natal care is to Provide and 
maintain tight glycemic control and also to monitor the 
mother for diabetes complications.  Tighter glycemic 
control has effect on maternal and fetal complications.  
Excellent glycemic control should be continued during 
the pregnancy, fasting glucose levels of <90-99 mg/
dl (5.0–5.5 mmol/l), 1-h postprandial glucose levels of 
<140 mg/dl (7.8 mmol/l), and 2-h postprandial glucose 
levels of <120–127 mg/dl (6.7-7.1 mmol/l).4 The glycated 
hemoglobin (HbA1c) reference values were 4.5-6.2% 
(25.7–44.3 mmol/mol).5

ABSTRACT
Elevated HbA1c is associated with increased risk of adverse pregnancy outcomes including abortion, stillbirth, and 
congenital abnormalities.  The study conductedto assess the association between hemoglobin A1c (HbA1c) and the 
risk of adverse pregnancy outcomes in diabetic pregnancies.
A cross sectional study included all pregnant diabetic women (251) in a Tripoli University Hospital from January 
2017 to January 2018.  HbA1c values from first, second and third trimester were collected, and pregnancy outcome 
was categorized as good (babies surviving the first month of life without major congenital abnormalities) and 
adverse (spontaneous and therapeutic abortion, stillbirth, neonatal death, or major congenital abnormalities detected 
within the first month).  The frequency of adverse outcomes was calculated according to HbA1c values.
This study identified 251 diabetic pregnant women in the study period.  Twenty-seven women with type 1 diabetes 
(10.4%), 123 gestational (47.3%) and 101with type 2 diabetes (38.8%) were included in the study.  Mean HbA1c 
early in pregnancy measured in a central laboratory, was higher in the women with an adverse outcome group 
(P=0.009). Second and third trimester HbA1c and mean HbA1c during pregnancy were higher in the women with 
an adverse outcome group (P = 0.002, P = 0.001 respectively). 
Strong correlation between high HbA1c values and pregnancy adverse outcome specific to every trimester, 
optimizing glycemic control during pregnancy will reduce these adverse effects. 

Keywords- HBA1c; Pregnancy; Outcome.
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Elevated HbA1c is associated with increased risk of 
adverse pregnancy outcomes including abortion, stillbirth, 
and congenital abnormalities; Glycosylated hemoglobin 
(HbA1c) is known to correlate with fetal malformations if 
elevated during organogenesis.6women with high HbA1c 
were at a higher risk of delivering macrosomicbabies.7

The current study conducted to assess the association 
between hemoglobin A1c (HbA1c) and the risk of adverse 
pregnancy outcomes in diabetic pregnancies.

MATERIALS AND METHODS
A cross sectional study included all pregnant diabetic women 
(251) in a Tripoli university hospital (TUH) from January 2017 
to January 2018. HbA1c was measured in a central laboratory; 
values from first, second and third trimester were collected, and 
pregnancy outcome was categorized as good (babies surviving 
the first month of life without major congenital abnormalities) 
and adverse (spontaneous and therapeutic abortion, stillbirth, 
neonatal death, or major congenital abnormalities detected 
within the first month). The frequency of adverse outcomes 
was calculated according to HbA1c values; variables were 
including Type of diabetes (gestational diabetes /type 1 
diabetes / type 2 diabetes), A1c values in the first, second and 
third trimester of pregnancy, mode of delivery, baby weight, 
adverse out come and good outcome.  Pregnancy outcomes 
were divided into good (babies surviving the 1st month of 
life without detected congenital abnormalities) and adverse 
(composed of stillbirth, neonatal death, major or minor 
congenital abnormalities detected within the 1st month of 
life). Data was analyzed using SPSS program version 16.  
Descriptive statistics including means, standard deviation, 
frequencies, and percentages were obtained for all variables 
as appropriate.  P value < 0.05 considered significant.
Verbal informed consent was obtained from all participants 
during their follow up at the clinic and data confidentiality was 
maintained throughout the study and any resulting publication 
anonymously. 

RESULTS
A total 251 diabetic pregnant women were enrolled 
in present the study. The results showed that 27 (11%) 
women were with type 1 diabetes, 123(49%) women with 
gestational diabetes, and 101 women with type 2 diabetes 
(40%) (Figure 1). 

Figure 1: Distribution of patients according to the type of 
diabetes, TUH, 2016.

The results showed that, 169 cases were in good 
outcome group, normal vaginal delivery was performed 
in 79(31.5%) and 172(68.5%) of cases were underwent 
cesarean section.  There was ahigher percentage of 
caesarian section in both groups.  No significant differences 
were determined between both groups regarding mode of 
deliver  (Table 2).
Table 2: Relation between mode of delivery and pregnancy 
outcome at TUH 2016

Adverse outcome 
Group No. (%)

Good outcome 
Group No. (%)Mode of delivery

20 (24.4%)59 (35%)Normal vaginal delivery

62 (75.6%)110 (65%)Caesarian section

82(100%)169 (100%)Total 

The mean of birth weight of 241 infants was 3677± 711 
grams and 162(56.1%) of infants were macrosomic.  
There were 133 women in first trimester; the mean 
HbA1c level in First trimester was higher in the women 
with an adverse outcome group; HbA1c> 7 reported in 
76.5% of adverse outcome group.  There was a significant 
difference between HbA1c level and pregnancy outcome 
(P = 0.009) (Table 3).
Table 3: HbA1c value during first trimester and pregnancy 
outcome at TUH, 2016

HbA1c Good outcome
No. (%)

Adverse outcome
No. (%)

Total 
No. (%)

≤ 6 22 (33.8%) 7(10.3%) 29 (21.8%)

6.1-7 11(17%) 9 (13.2%) 20 (15%)

7.1-8 13 (20%) 18(26.5%) 31(23.3%)

8.1-9 10 (15.4%) 14 (20.6%) 24 (18%)

≥ 9.1 9 (13.8%) 20 (29.4%) 29 (21.8%)

Total 65 (100%) 68 (100%) 133 (100%)

Table 4 showed 78 out of 175 pregnancies in second 
trimester had adverse outcome; 37% out of them with 
HbA1c ≤ 7, on other hand 63 % with HbA1c> 7 and 
HbA1c in Second trimester was higher in the women with 
an adverse outcome group (P = 0.002).
Table 4: HbA1c value during second trimester and pregnancy 
outcome at TUH, 2016

HbA1c Good outcome
No. (%)

Adverse outcome
No. (%)

Total 
No. (%)

≤ 6 33(34%) 12 (15.4%) 45 (25.7%)

6.1-7 29 (29.9%) 17 (21.8%) 46 (26.3%)

7.1-8 19 (19.6%) 17 (21.8%) 36 (20.6%)

8.1-9 9 (9.3%) 19 (24.3%) 28 (16%)

≥ 9.1 7 (7.2%) 13 (16.7%) 20 (11.4%)

Total 97 (100%) 78 (100%) 175 (100%)
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Table 5 showed that HbA1c in third trimester was higher 
in the women with an adverse outcome group (P = 0.001); 
100 out of 229 pregnancy had adverse outcome; 54% out of 
them with HbA1c ≤ 7 on other hand 46% with HbA1c > 7.
Table 5: HbA1c value during third trimester and pregnancy 
outcome at TUH, 2016

HbA1c Good outcome
No. (%)

Adverse outcome
No. (%)

Total 
No. (%)

≤ 6 61(47.3%) 32 (32%) 93 (40.6%)

6.1-7 44 (34.1%) 22 (22%) 66 (28.8%)

7.1-8 14 (10.8%) 21 (21%) 35 (15.3%)

8.1-9 8 (6.2%) 14 (14%) 22 (9.6%)

≥ 9.1 2 (1.6%) 11 (11%) 13 (5.7%)

Total 129 (100%) 100 (100%) 229 (100%)

By the end of pregnancy, there were 52 pregnancies 
recorded with adverse outcome, stillbirth reported in 
10(19.2%) of neonates, and neonatal deaths in 3(5.8%) 
ofpregnancies, 19(36.5%) had major congenital anomalies 
and 20(38.5%) of them had minor congenital anomalies 
(Table 6).

Table 6: Neonatal out come at TUH, 2016

%No.Complication

19.2 %10Still birth

5.8 %3Neonatal death

36.5%19Major congenital anomalies

38.5%20Minor congenital anomalies

100%52Total

DISCUSSION
This study report most of patients had gestational diabetes 
followed by T 2 diabetes and minority have T1 diabetes 
this supported with Indian study which was carried 
on 2016 included 325 patients, 54.5% had gestational 
diabetes,29.23% had T 2 diabetes and only 16.3% was 
T1diabetes.5  We noticed more than sixty percent of diabetic 
women included in our study delivered by cesarean section 
with no difference in adverse and good out come in relation 
to mode of delivery; this going with study in Bahrain 2017 
which showed rate of elective caesarean section increased 
from 12.5% in non-diabetic mothers to 50% in patients 
with pre-existing diabetes. In cases of allowing a trial of 
Labour, approximately 70% of patients with pre-existing 
diabetes had successful vaginal delivery with minimal 
morbidity.8  Macrosomia of infants is one of complications 
in uncontrolled diabetes in pregnancy,in present study 
more than 50% were macrosomic.  González-Quinteroet 
al.9 found that 15.7% women with uncontrolled blood 
glucose delivered macrosomic babies.  In Royal Infirmary, 
Edinburgh, Scotland, U.K. one study conclude Glycaemic 

control in the immediate pre-conception period and early 
first trimester appears to have a greater influence on birth 
weight than does glycaemic control during the later weeks 
of pregnancy.10

A significate relation between high HbA1c and adverse 
pregnancy out come in first, second and third trimesters (P 
value; 0.009, 0.002, 0.001 respectively) was found in current 
study, similarly; González-Quinteroet al.9 found that women 
with suboptimal glycaemic control had significantly higher 
rates of adverse neonatal outcome, higher rate of caesarean 
delivery and higher  level of nursery admission. Mane. L 
et al11 from Barcelona-Spain; they found in a multiethnic 
population study, an early HbA1c ≥ 5.9% measurement 
in first trimester identifies women at high risk for poorer 
pregnancy outcomes independently of gestational diabetes 
mellitus diagnosis later in pregnancy.  Also supported by 
Capula et al.12 in Italy showed that HbA1c at diagnosis 
and before delivery resulted a good predictor of adverse 
pregnancy outcome.  On the other hand, a studies conducted 
by Nielsen et al6,13 reported that, relative risk calculations 
indicated a highly significant and consistent correlation 
between HbA1c values above 6.6% and adverse fetal 
outcome in the first trimester of pregnancy of type 1 mothers, 
without any indication of a cut-off level below which further 
improvement in HbA1c was of minor importance.
Our results not supported with Kerssen A. et al14 study, 
which proved that although glycemic control contributes to 
birthweight in women with type 1 diabetes, the birthweight 
of an earlier born infant appears to be a much better predictor 
of the birthweight of a subsequent infant than HbA1c levels 
during pregnancy.  It may, therefore, be used to identify 
patients at risk of giving birth to a macrosomic infant; 
so daily home monitoring of glucose levels, rather than 
HbA1clevels, should be used for assessment of maternal 
glycaemia during pregnancy.  This also supported with USA 
study15, which conclude that on the basis of associations 
with adverse outcomes; HbA1c measurement is not a useful 
alternative to an oral glucose tolerance test (OGTT) in 
pregnant women.
In women with preexisting diabetes, early pregnancy HbA1c 
directly correlates with pregnancy outcomes.  Our results 
showed adverse out come as still birth, neonatal death, 
major and minor congenital anomalies correlate with high 
HbA1c, this agreed by Jensen DM. et al16 study which found 
congenital malformation rate increased significantly at A1C 
above 10.4%, whereas perinatal mortality was increased 
even at HbA1C below 6.9%.
 
CONCLUSION
Strong association between high HbA1C values and 
pregnancy adverse outcome specific to every trimester, 
optimizing glycemic control during pregnancy will reduce 
these adverse effects.

RECOMMENDATIONS
We recommend more studies to express more the 
correlation between glycaemic control and pregnancy 
adverse outcome in terms of HbA1c and blood glucose 
values in pregnant women. 
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INTRODUCTION
Preterm premature rupture of membrane (PPROM) is defined 
as rupture of the fetal membranes with leakage of amniotic 
fluid occurring before the onset of regular uterine activity 
prior to 37 completed weeks of gestation. PPROM is a serious 
complication of pregnancy, occurring in approximately 3-4% 
of all deliveries.1 It is one of the leading identifiable causes 
of prematurity and is responsible for approximately 30% of 
all preterm deliveries.1 PPROM is associated with significant 
perinatal morbidity and mortality that decreases with 
advancing gestational age at delivery.2

PPROM is multifactorial in nature.3,4  Choriodecidual infection 
or inflammation may cause preterm PROM.  A decrease in 
the collagen content of the membranes has been suggested 
to predispose patients to pre term PROM.4,5 Other risk factors 
include black patients, lower socioeconomic status smokers, 
a history of sexually transmitted infections, previous preterm 
delivery, vaginal bleeding, or uterine distension (e.g., 
polyhydramnios, multifetal pregnancy).  Procedures that may 

result in PPROM include cerclage and amniocentesis.4

PPROM is associated with an increased risk of serious 
maternal, fetal, and neonatal morbidities, especially the risks 
of preterm delivery, and infectious complications, such as 
respiratory distress syndrome, neonatal sepsis, necrotizing 
enterocolitis, intraventricular hemorrhage, and periventricular 
leukomalacia and varying degrees of hypoplasia and 
bronchopulmonary dysplasia.6-9 

Several studies have implicated oligohydramniosin patients 
with PPROM as a significant risk factor for perinatal infection, 
and fetal distress, cesarean delivery, and neonatal death.5

Maternal complications include intraamniotic infection, 
which occurs in 13%- 60% of women with PROM, placental 
abruption, and postpartum endometritis8 and increased risk of 
caesarean section are noted.10

Management of PROM requires an accurate diagnosis as 
well as evaluation of the risks and benefits of continued 
pregnancy or expeditious delivery.  An understanding of 
gestational age-dependent neonatal morbidity and mortality 

ABSTRACT
Preterm premature rupture of membrane (PPROM)is a known complication of pregnancy as it is associated with 
significant perinatal complication. The study aimed to determine the frequency of PPROM among pregnant women 
at EbenSena Hospital and to study neonatal and maternal outcomes.  This prospective longitudinal study was con-
ducted at department of obstetrics and gynecology, EbenSena Hospital in Sirte, between January 2012 and Decem-
ber 2014; 906 cases, who presented with preterm premature rupture of membrane before 37 completed weeks of 
gestation included in the study.  These 906 women were divided into 3 groups according to gestational age (GA), 
group 1 (28-30 week GA), group 2 (31-33 weeks of GA) and group 3 (34-36 weeks of GA); analysis was done to 
find the association between PPROM and neonatal, maternal outcomes.
Among 11400 women delivered during the period of the study, 906 women with PPROM identified, the frequency of 
PPROM was 7.9%, 211(23.3%) were delivered by cesarean section, chorioamnionitis was reported in 140 (15.5%) 
of the cases and its frequency was more among gestational age group (28-30 weeks), (P = 0001).  Most common 
morbidity among neonates was respiratory distress syndromein 85(9.4%), followed by neonatal sepsis 77(8.5%), 
and seizure 71(7.8%). The results revealed that 147(16.2%) of neonates developed hypoglycemia, 130(14.3%) 
hyperglycemia, and 571(63%) hyperbilrubinemia).  The occurrence of these complications wasmore frequently 
among group of 34-36 weeks gestational age, (P = 0.0001).  Death rate was 5.3%,with increasing gestational age 
survival increased to 99.6% at 34-36weeks of gestation (P = 0.0001).
The study results imply that early PPROM is associated with higher rates of perinatal morbidity and mortality.

Keywords- PPROM; Chorioamnionitis;  Feto-aterenal outcome.
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is important in determining the potential benefits of 
conservative management of preterm PROM at any gestation. 
Where possible, the treatment of pregnancies complicated 
by PROM remote from term should be directed towards 
conserving the pregnancy and reducing perinatal morbidity 
due to prematurity while monitoring closely for evidence of 
infection, placental abruption, labor, or fetal compromise due 
to umbilical cord compression.11

The objectives of the present study were to determine the 
frequency of PPROM among pregnant women at Eben Sena 
Hospital in Sirte and to study neonatal and maternal outcomes. 

MATERIALS AND METHODS 
The present study was prospective longitudinal type, 
conducted in the Department of Obstetrics and Gynecology 
at EbenSena Hospital in Sirte.  It was included all (906) 
patients from January 2012 to December 2014, who 
presented with preterm premature rupture of membrane 
before 37 completed weeks of gestation. The women were 
divided into 3 groups according to gestational age [GA], 
group 1 PPROM (28-30 week) (n=132), group 2 PPROM 
(31-33 weeks of GA) (n=278) and group  3 PPROM (34-36 
weeks of GA) (n=496).  Collected data was included age, 
parity, social status of patients, duration of leaking, past 
medical and obstetric history.
PPROM were confirmed if on speculum examination, 
there was amniotic fluid seen draining through the cervical 
OS.  All patients with PPROM were put on conservative 
management if no signs of infection were present and active 
management was done if any sign of infection was present.
Maternal and fetal status was closely monitored for 
development of chorioamnionitis, labour or fetal 
complications.  The criteria for maternal infection was 
temperature >38 oC with one or more of the following signs, 
uterine tenderness, fetal or maternal tachycardia or foul 
smelling amniotic fluid draining per vaginum in absence of 
any obvious reason for elevated temperature.
If infection was identified, delivery was expedited and 
the use of broad-spectrum antibiotics was initiated.  
Administration of Betamethasone 12 mg intramuscularly (2 
doses 24 hours apart) for pregnancies less than 34 weeks 
was recommended.
Maternal and neonatal outcomes were recorded 
including maternal infection morbidity (endometrium 
or chorioamnionitis) and major neonatal morbidities 
(respiratory distress syndrome (RDS), necrotizing enter 
colitis (NEC), neonatal sepsis (NNS), Pneumonitis, seizure, 
meningitis) and biochemical complication which include 
hypoglycemia, hyperglycemia, hyperbilrubinemia, and  
hyponatremia. 
The data were analyzed by descriptive statistics using 
the statistical package for social science version 16 
and the results expressed in descriptive statistics by 
simple percentages.  A Chi-square test was used for 
categorical variables, and a P value <0.05 considered 
as significant. 

RESULTS
Among 11400 women delivered during the period of the 
study, 906 women with PPROM identified, the frequency 
of PPROM was 7.9%, out of which 132(14.6%) cases were 
between 28-30 weeks, 278(30.6%) between 31-33 weeks 
and 496(54.7%) were between 34-36 weeks.  In this study, 
maximum number of women was between 21-37years.  
The results showed that  695 (76.7%) of cases had normal 
vaginal delivery (NVD), while 211(23.3%) were delivered 
by cesarean section (CS), and there was no instrumental 
delivery.  There was a significant difference between mode 
of delivery and gestational age (P = 0001), (Table 1). 

Table 1: Mode of delivery according to gestational age

Gestational age NVD
No. (%)

CS
No. (%)

Total
No. (%)

28-30 78 (59.1%) 54 (40.9%) 132(100%)

31-33 227 (99.6%) 51 (18.3%) 278(100%)

34-36 390 (78.6%) 106 (21.3%) 496(100%)

Total 695(76.7%) 211(23.3%) 906 (100%)

Out of 906 cases, 140 (15.5%) women had maternal 
complication in the form of chorioamnionitis and its frequency 
was more among gestational age group (28-30 weeks),  P = 
0001  (Table 2).  

Table 2: Maternal morbidity (chorioamnionitis)  in relation to 
gestational age

Gestational age Chorioamnionitis No Chorioamnionitis Total 

28-30 78 (59.1%) 54 (40.9%) 132(100%)

31-33 27 (9.7%) 251 (90.3%) 278(100%)

34-36 35 (7.1%) 461 (92.9%) 496(100%)

Total 140 (15.5%) 766(84.5%) 906 
(100%)

Among 906 neonates most common morbidity was 
respiratory distress syndrome(RDS) in 85(9.4%),  
followed by neonatal sepsis (NNS) in 77(8.5%), seizure 
in 71(7.8%), while pneumonia, necrotizing entercolitis 
(NEC), and meningitis, were 2.3%, 2%, 0.8%  respectively 
(Figure 1).
Most of neonatal morbidities were found at 28-30 weeks 
gestational age.  RDS in 71(53.8%), seizure in 65(49.2%), 
sepsis in 51(38.6%), necrotizing entercolitis in 14(10.6%), 
pneumonia in 12(9%), meningitis in 2(1.5%) babies.  
While at 34-36weeks, respiratory distress syndromein3 
(0.6%), neonatal sepsis in 8(1.6%), seizure in 1(0.2%), no 
pneumonia and meningitis, P= 0.0001 (Figure 1).



Maternal and Neonatal Outcome of Spontaneous Preterm Pre Labor Rupture of Membrane

65

Figure 1: Distribution of neonatal morbidity according to 
gestational age
Regarding Biochemical complications, results revealed 
that among 906 neonates, 147(16.2%) of neonate 
developed hypoglycemia, 130(14.3%) hyperglycemia, 
571(63%) hyperbilrubinemia and hyponatremia was 
reported in 178(19.6%) neonates (Figure 2).
The occurrence of these complications was more 
frequently among group of 34-36 weeks gestational age, 
P = 0.0001 (Figure 2).

Figure 2: Distribution of biochemical complications 
according to gestational age.
In this study there were 858(94.7%) alive births and 
48(5.3%) were deaths.  Maximum neonatal death were 
in babies belonging to 28-30 weeks of gestation but with 
increasing gestational age survival increased to 99.6% at 
34-36weeks of gestation, P = 0.0001 (Figure 3).

Figure 3: Neonatal outcomes according to gestational age

DISCUSSION
PPROM evaluation and management are important for 
improving neonatal outcomes.  Accurate diagnosis of 
PPROM requires a thorough history, physical examination 
and laboratory studies.  These would allow for gestational 
age specific obstetric interventions to optimize perinatal 
outcome and reduce fetomaternal complications.12

The frequency of PPROM in present study was 7.9%.  This 
was higher than that reported by Idrisa et al8 (3.2%), Okeke et 
al12 (3.3%), and Shukla et al2 (1.8%); it is mainly because the 
EbenSena Hospital was referred center; but it is comparable 
to range of 3-8% as reported by Egarter et al.13

Hocq et al14 study reported that infection is a common 
complication of PPROM, the clinical chorioamnionitis 
rate was 30%, but in present study, chorioamnionitis 
reported in 15.5% of the cases. This finding was consistent 
with the results of Linehan et al.15

Cesarean section rate in the current study was 23.3%, when 
comparing with other studies it lower than that reported by 
D’souza et al16 (36%) and by Tavassoli et al17 (32%).
When PROM occurs, too early, surviving neonates 
may develop sequelae such as malpresentation, cord 
compression, oligohydramnios, necrotizing enterocolitis, 
neurologic impairment, intraventricular hemorrhage, and 
respiratory distress syndrome.4

Early PPROM were at significantly higher risk of adverse 
outcomes during neonatal period, even the neonatal death 
rate was higher among those delivered following early 
PPROM compared with late PPROM (22.7% vs  0.4%). 
Although the incidence of neonatal complication is high, 
but comparable to that documented by Elimian et al18 and 
Dexter et al.19

Our results revealed that most of neonatal morbidities 
were reported among 28-30 weeks gestation, mainly 
RDS (53.8%), seizure (49.2%), and sepsis (38.6%), in 
agreement with Shukla et al study2.
And RDS was the commonest neonatal complication and 
it is around 9% at all gestation which equally to result 
founded by Lieman et al 20 and significantly higher among 
pregnancies delivered at 33 weeks or less.  Despite this, 
high neonatal complication maybe related more closely 
to the effect of premature birth and sophistication of 
newborn care unit.

CONCLUSION
PPROM is major complication of pregnancies and an 
important cause of perinatal mortality and morbidity along 
with maternal morbidity.  Several areas of controversies 
exist regarding the best approach of management of 
PPROM.  The management of pregnancies complicated 
with PPROM is individualized, highly controversial, and 
challenging.  Management of PPROM varies according 
to the gestational age of the fetus, expectant management 
and immediate delivery are the two potential options in 
these patients, and each has it is own merit and demerits.
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