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ABSTRACT: 

Background:  Recurrent miscarriage is one of the most frustrating and difficult areas 

in reproductive medicine, since the aetiology is often unknown and evidence based 

diagnostic and treatment strategies are scarce. Many experts consider two 

consecutive losses sufficient for diagnosis, and suggest an assessment after each loss 

with a thorough evaluation after three or more losses.  Alpha 1 antitrypsin is one of 

two major inhibitors of plasma protein c. It produced by the liver and lungs, although 

low level is also produced locally by human amniotic epithelial cells. It play a role in 

inflammatory response by positively regulating the acute phase of inflammatory and 

also regulation of the expression of pro inflammatory cytokines including interleukin 

6, interleukin 8, natural killer and tumor necrosis factor.  Alpha 1 antitrypsin 

deficiency is linked with various pregnancy complication. Recurrent miscarriage is 

classically defined as the loss of three or more consecutive pregnancies before the 

20th week of gestation (molar, ectopic and biochemical pregnancies are not 

included), with or without previous live births. However, many experts consider-two 

consecutive losses sufficient for diagnosis, and suggest an assessment after each loss 

with a thorough evaluation after three or more losses.  Various causes have been 

proposed for recurrent abortions including those related to genetic, structural, 

infective, endocrine and immunological backgrounds. Objectives: It is case control 

Study to assess the activity of circulating alpha 1 antitrypsin in patients with 

recurrent miscarriage and compare its levels with women who have no history of 

abortion.  Methods: Group 1: 30 women with history of unexplained recurrent abortion.  
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Group 2: 30 women with no history of abortion .  All women recruited user subjected 

to:  written informed consent.  Proper history taken to exclude causes of recurrent 

abortion.  General and local examination to exclude causes of recurrent miscarriages 

Investigations laboratory investigation including CBC, ESR, CRP, to exclude 

inflammation as it affects level of alpha1 antitrypsin.  Conclusion: Alpha 1 

antitrypsin level in patients with history of recurrent spontaneous miscarriage was 

lower than women have not history of abortion. 

  

INTRODUCTION: 

Recurrent miscarriage is one of the most frustrating and difficult areas in 

reproductive medicine, since the aetiology is often unknown and evidence based 

diagnostic and treatment strategies are scarce. 

 Many experts consider two consecutive losses sufficient for diagnosis, and 

suggest an assessment after each loss with a thorough evaluation after three or more 

losses (Practico Committee of the American Society for Reproductive Medicine, 

2013). 

Miscarriage occurs in up to 15-20% of apparently normal couples and 

becomes recurrent in 2-3% of these couples, in clinical practice, the chances of a 

successful pregnancy in women >40 years are poor when risks miscarriage, 

preeclampsia, ectopic pregnancy and stillbirth increase (Grande M et al., 2012). 

Many gynecologists have been reluctant to include biochemical pregnancies in 

recurrent pregnancy loss (RPL) diagnosis and American society for reproductive 

medicine (ASRM) definition of RPL (2 or more clinical miscarriages) completely 

disregards them. Also European society for human reproductive and embryology 

(ESHRE) supporting the view that biochemical pregnancies should be included in 

RPL diagnosis (Jaslow et al., 2010). 
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The different diagnostic criteria recommended in the national guidelines or by leading 

RPL clinics are (Royal College of Obstetricians and Gynecologists, 2011) as 

follows: 

 3 consecutive pregnancy losses before 24 weeks 

 2 consecutive clinical pregnancy losses. 

 3 consecutive clinical miscarriages and biochemical pregnancies . 

 2 not necessarily consecutive pregnancy losses before 24 weeks of gestation. 

RPL is a feature of antiphospholipid syndrome (APS). Which is associated with 

evidence of increased thrombin generation and thrombotic placental damage this 

condition benefits from treatment with antithrombotic intervention – low dose aspirin 

and heparin (Farquharson et al., 2002). 

The cause of RPL is heterogeneous, and women with three or more losses, or 

those with heritable Thrombophilia, or those with no previously successful pregnancy 

may represent more homogeneous groups and could therefore have different 

responses to antithrombotic therapy. Further, a substantial number of losses are 

associated with an Underlying chromosomal problem in the embryo or fetus, which 

would not be expected to benefit from antithrombotic therapy. The trial had 

insufficient power to adequately assess subgroups, this may be of value in generating 

hypotheses. In the 16% of women in the trial with an underlying Thrombophilia, an a 

prior planned analysis in those women found a relative risk for live birth of 1.31 

(95%CI: 0.74-2.33) for the combined intervention compared to placebo, and 1.22 

(95%CI: 0.69-2.16) for aspirin so emphasizing the need for a controlled trial of 

antithrombotic in women with a thrombophilia (Greer, 2010). 

Qubln et al., (2008) randomized 83 women with history of three or more 

previous IVF failures to Enoxaparin 40 mg day), or placebo. Both treatments started 

on the day of embryo transfer and continued until delivery or fetal demise was 

diagnosed. Women who received LMWH had a significant increase in their live birth 

rate compared with placebo (23.8% vs. 2.8%, respectively; P < 0.05). 
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The prevalence of alpha-1 antitrypsin (AATD) deficiency:  

Various studies have examined the prevalence of AATD in many populations. 

In general, these detection efforts can be characterized as having one of two detection 

strategies - population-based screening and case-finding or targeted detection. 

Population-based screening regards testing for AATD in a group for whom no 

increased suspicion of their having AATD exists. Examples of population-based 

screening strategies include testing consecutive newborns for AATD or testing 

random visitors to a shopping mall or blood donors. In contrast to population-based 

screening, case-finding or targeted* detection studies consist of testing populations 

whose clinical characteristics raise suspicion of AATD (Aboussouan and Stoller, 

2009). 

Possible explanations for failure of the clinical decision support tool to 

increase detection of severely AAT-deficient individuals include: the coexistence of a 

co-morbid condition that could otherwise cause airflow obstruction (e.g., congestive 

heart failure, sarcoidosis, etc.),thereby causing clinicians to defer testing for AATD;  

(Kucher et al., 2005); and physicians' aversion to follow recommendations from 

clinical decision support tools on the premise that they challenge clinical autonomy 

(Love et al., 2008). 

A second study using the electronic medical record to prompt physicians' 

testing for AATD has been performed at the Miami Veterans Administration Medical 

Center in Miami, Florida by (Campos et al., 2005). With an electronic clinical 

reminder that prompted ordering spirometry in patients deemed at risk for COPD 

based on a population screener and subsequent testing for AATD (in those found to 

have COPD), 72% of the 734 patients with confirmed COPD under went testing for 

AATD. Another preliminary report by (Choudry et al., 2011) 

Alpha 1 antitrypsin is one of two major inhibitors of plasma protein c. It 

produced by the liver and lungs, although low level is also produced locally by 

human amniotic epithelial cells. It play a role in inflammatory response by positively 

regulating the acute phase of inflammatory and also regulation of the expression of 
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pro inflammatory cytokines including interleukin 6, interleukin 8, natural killer and 

tumour necrosis factor. 

Alpha 1 antitrypsin deficiency is linked with various pregnancy complications. 

 

PATIENTS AND METHODS: 

Sample size: It was determined as Sixity (60) women from outpatient clinics of 

Shibin El Kom teaching Hospital, classified to 2 groups: 

Group (1): 30 women with history of unexplained recurrent abortion 

Group (2): 30 women with no history of abortion. 

Setting: outpatient clinics of Shibin El Kom teaching Hospital from January 2014 till 

December 2014. 

 riteria:CSelection  

Inclusion criteria: 

 Age from 20 to 35 years old  

 History of unexplained recurrent miscarriage which loss 3 or more pregnancy 

in the first 24 weeks. 

Exclusion criteria: 

osed by history and investigation such as Any known cause for abortion diagn

antiphospholipid syndrome, Hyperprolactinamia cervical incompetence, congenital 

anomalies in uterus, and hyperthyroidism. 

All women recruited user subjected to: 

1. written informed consent 

2. Proper history taken to exclude causes of recurrent abortion 

3. General and local examination to exclude causes of recurrent miscarriages 

4. Investigations laboratory investigation including CBC, ESR, CRP, to exclude 

inflammation as it affects level of alpha1 antitrypsin. 
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Methodology: 

1. All study groups had serum samples checked for (Alpha-1 Antitrypsin) the 2 

groups are: 

• Group (1): 30 women, which history of unexplained recurrent abortion recruited 

from outpatient clinic at Shibin Elkom teaching Hospital. 

• Group (2): 30 matched control from outpatient clinic with no history of abortion. 

2. The samples were allowed to clot and then centrifuged for 10 min at 5000 RPM at 

4°C. Two milliliters of serum will be transferred in aliquots of 0.5 ml to sterile tubes 

and frozen at -80°C until assayed. 

3. Alpha-1 Antitrypsin levels were determined by-human Alpha-1 Antitrypsin ELISA 

according to the manufacturer's instructions (Immunology Consultant Laboratories, 

OR, USA). 

4. Alpha-1 Antitrypsin activity were determined by elastase inhibition capacity using 

an elastase chromogenic substrate (N- succinyl-Ala-Ala-Ala-p-nitroanilide) Serum 

samples (10 u. 1 porcine pancreatic elastase (20u.g/ml, Sigma-Aldrich) at 37° C . 

5. Positive control and blank wells were supplemented with human alpha-

1Antitrypsin 0.5 mg/ml (Aralast, Baxter, Westlake Village, CA) or assay buffer (DMSO 

10% , Hepes 0.1 M and NaCL 0.5 M pH 7.5) respectively. After 20 minutes, N-

succinyL-Ala-Ala-p-nitroanilide (133u,g/ml in 180 /j/assay buffer, Sigma -Aldrich ) 

were added to wells and incubated at 37° C for 90 minutes. 
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RESULTS: 

Table (1): Characteristics of both study groups 

Variable Control group-

(n=30) 

Recurrent abortion group   

(n=30) 

P-value 

Age (years) 

BMI (kg/m2)  

26.6 ± 5.2 

22.4 ± 2.4 

26.1 ± 5.5 

22.0 ± 2.7 

0.750¶ 

0.576¶ 

Data are presented as mean ± SD. the mean age in each group and BMI in two 

group where the P- value insignificant. 

 

 

Figure (1): Mean age in both study groups. 

Figure (1) showing the difference of the age between the two groups and the 

data statistically not significant. 
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Table (2): Frequency of previous abortions in the recurrent abortion group 

Variable Number (%) 

Number of previous abortions in the 

recurrent abortion group 

 

Two 

Three 

Four 

Five 

9 (30.0%) 

11(36.7%) 

8 (26.7%) 

2 (6.7%) 

The table show that 3 abortion is the highest incidence among recurrent 

abortion group. 

 

 

 

 

 

 

 

 

 

Figure 2:   Mean BMI in both study groups. 

Figure showing the difference of the body mass index between the two groups 

and the data statistically not significant  
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Table (3): Hemoglobin level in both study groups 

Variable Control group 

(n=30) 

Recurrent abortion 

group (n=30) 

P- 

value 

Hemoglobin level 

(g/dl)  

11.3±1.1  11.2±1.1  0.644 

Data are presented as mean ± SD. 

Unpaired test show no difference between control and recurrent abortion Group 

30% 

36.70% 

26.70% 

6.70% 

Number of previous abortions  

Two

Three

Four

Five

 

Figure (3): Frequency of previous abortions in the recurrent abortion group  

Table (4): α1- Antitrypsin level in both study groups 

Variable 

 

Control group 

(n=30) 

Recurrent abortion 

group (n=30) 

p- value 

1-

antitrypsinlevel 

(mg/ml) 

3.16 ±0.30 

 

1.43 ±0.07 

 

>0.0001¶ 

Data are presented as mean ± SD. 

¶Welch test. 
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Table (4):  show the mean ±SD of .a1-antitrypsin level was3.16 ± 0.30 mg/ml in the 

control group compared with compared with recurrent abortion group, which was 

1.34 ± 0.07 mg/ml. The difference was statistically significant (p- value < 0.0001) 

 

Figure (4): Mean hemoglobin level in both study groups. 

 

Figure (4) show Hemoglobin level in both study groups with p -value 0.644 

statistically not significant. 
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Table (5): Receiver-operating characteristic (ROC) curve analysis for 

discrimination between patients with repeated abortion and normal controls using 

circulating- a1-antitrypsin level 

ROC index Estimate 

Area under the ROC curve 

(AUC) 

1.0 (95% CI, 0.94 to 1.0; p-value <0.0001) 

Best Cut-off ai-antitrypsin level <1.53 mg/ml 

Youden index J 1.0 

Sensitivity 100 (95% CI, 88.4-100.0) 

Specificity 100 (95% CI, 88.4-100.0) 

PPV (%) 100 (95% CI, 88.4-100.0) 

NPV (%) 100 (95% CI, 88.4-100.0) 

 

Table (5) shows discrimination between patients with repeated abortion and 

normal controls using circulating 1-antitrypsin level that show 1-antitrypsin had 

perfect diagnostic value for discrimination and differentiation between cases with 

recurrent abortion and normal control are evidenced by an area under the(roc)1.0 

(95% CI, 0.94 to 1.0; p-value <0.0001).  

The best cut of value of 1-antitrypsin level was <1.53 mg/ml and below this 

level alpha 1 antitrypsin is considered low and above it is considered high. 

Youden index J1.0; Sensitivity 100 (95% CI, 88.4 -100.0); Specificity 100 (95% 

CI, 88.4 - 100.0); PPV (%) 100 (95% CI, 88.4 - 100.0); NPV (%)100 (95% CI, 88.4 - 

100.0). 
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Figure (5) Mean circulating a1-antitrypsin level in both study groups. 

 

Table (6) and (7): Estimated specificity of circulating ai-antitrypsin level at fixed 

sensitivities and vice versa in both groups 

 

Estimated specificity at fixed sensitivity 
Sensitivity Specificity 95% CI -antitrypsin (mg/ml) 

80 100 100.  to100.00 <1.49 

90 100 100.00 to 100.00 <1.50 

95 100 100.00 to 100.00 <1.51 

97.5 100 100.00 to 100.00 <1.52 

Estimated sensitivity at fixed specificity 

Sensitivity Specificity 95% CI 1-antitrypsin (mg/ml) 

80 100 100.00 to 100.00 <2.83 

90 100 100.00 to 100.00 <2.79 

95 100 100.00 to 100.00 <2.75 

97.5 100 100.00 to 100.00 <2.44 

The best cut of value of aplha1-antitrypsin level was1.53mg\ml and below this level 

alpha1 antitrypsin is considered low and above it is considered high. 
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Table (8): Correlation between the frequency of abortion and circulating 1-

antitrypsin level 

 All study population Patients with 
recurrent abortion 

Sample size 
60 30 

Spearman correlation 
-0.815                -0.051 

coefficient (rho) 95% 
CI for rho 

-0.885 to -0.707        -0.404 to 0.315 

p-value 
<0.0001              0.788 

Table (8) and show the correlation between the frequency of abortion and 

circulating 1-antitrypsin level. 

In the all study population there was a strong negative correlation between the 

level of alpha 1 antitrypsin and the frequency of abortion with correlation coefficient -

. 815 and p-value <0.0001 however no such relation could be exhibited within the 

cases group with correlation coefficient -0.051 and p-value .788 

  

Figure 6: Correlation between 1-antitrypsin and frequency of abortion in the whole 

study population. 
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Figure (6) Scatter plot showing the correlation between the frequencies of abortions 

and circulating 1-antitrypsin level in the whole study population. 

 

DISCUSSION: 

The current study is case control study has been conducted to assess the 

activity of circulating alpha1antitrypsin in patients with recurrent miscarriage and 

compare its levels with women who have no history of abortion. Those patients were 

recruited from the obstetric outpatient clinics of Shibin Elkom Teaching Hospital. 

The current study was conducted upon (30) women with history of recurrent 

miscarriage with mean age 26.1± 5.5 years and (30) women with no history of 

abortion with mean age 26.6± 5.2 years. 

The study concluded a significant decline in circulating alpha 1 antitrypsin 

concentration among women with recurrent miscarriage as compared with women 

have no history of abortion. The results of the study demonstrated that the mean 

value of alpha 1 antitrypsin in patient with history of recurrent miscarriage was 

1.34±07mg/ml and the mean value in women have no history of abortion was 

3.16±.30 with best cut of value of alpha 1 antitrypsin this with study of (Tamar 

Madar et al., 2013). 

The results demonstrated that alpha 1 antitrypsin were lower in recurrent 

miscarriage with mean value 1.4±.08 mg/ml and in spontaneous sporadic abortion 

with mean value 1.5±0.14than in healthy pregnancy with mean value 3.22±.5 mg/ml.  

  (Joel Beron et al., 2012) in their prospective case control study on (71) 

individual, blood sample were assayed for alpha1 antitrypsin concentration and 

activity concluded that patients that had marked alpha 1 antitrypsin deficiency 

belong exclusively to the preterm pre labour rupture of membrane and pregnancy 

loss. 

This is may be attributed to what is explained by (Knofler, 2010) who stated 

that alpha 1 antitrypsin rises in response to infection, trauma and estrogen thus in 
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appropriately low levels of Alpha1 antitrypsin may have a negative influence during 

pregnancy in all its vital roles due to its relative insufficiency. 

(Tonella and Brantly, 2010) (Stoller and Aboussouan, 2012) found that 

alpha 1antitrypsin play a role in inflammatory response by positively regulating the 

acute phase of inflammation and also regulation of the expression of pro 

inflammation cytokines including interleukin 6, interleukin 8, natural killer and 

tumour necrosis factor .it also controls apoptosis and inhibit angiogenesis and 

tumour growth. 

Several studies reported that low level of alpha 1antitrypsin was found to be 

associated with complicated pregnancy as GDM , PET, Recurrent abortion this was 

concluded by (Guy twina et al., 2012, Minoyaghaemi et al., 2009; Barbara 

Liosowska et al., 2001). This is may be attributed to what is explained 

by(Knofler,2010) who stated that alpha 1 antitrypsin rises in response to infection, 

trauma and estrogen thus in appropriately low levels of Alpha1 antitrypsin may have 

a negative influence during pregnancy in all its vital roles due to its relative 

insufficiency. 

(Tonella and Brantly, 2010) (Stoller and Aboussouan, 2012) found that 

alpha 1antitrypsin play a role in inflammatory response by positively regulating the 

acute phase of inflammation and also regulation of the expression of pro 

inflammation cytokines including interleukin 6, interleukin 8, natural killer and 

tumour necrosis factor .it also controls apoptosis and inhibit angiogenesis and 

tumour growth. 

Several studies have tried to asses longitudinal changes in circulating 

cytokines level during normal pregnancy (A.E Cury et al., 2008) concluded that 

cytokines were detected in plasma during early and mid-pregnancy with interleukin 

6, tumour necrosis factor concentration varying over pregnancy depending on body 

mass index, maternal age and prior miscarriage . 

The level of serum soluble TNF was elevated in a group of spontaneous 

miscarriage women. 
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This may be attributed to the role of alpha 1 antitrypsin in the regulation of 

pro inflammatory cytokines, IL6,IL8 and TNF (Tonello AR and Brantly, ML, 2010). 

Vanden et al., (2007) reported that elevated number of NK cells in peripheral 

blood correlate with recurrent pregnancy loss or implantation failure. 

Several studies reported that low level of alpha 1antitrypsin was found to be 

associated with complicated pregnancy as GDM , PET, Recurrent abortion this was 

concluded by (Guy Twina et al., 2012, Minoyaghaemi et al., 2009; Barbara 

Liosowska et al., 2001). 

 

CONCLUSION: 

Alpha 1 antitrypsin level in patients with history of recurrent spontaneous 

miscarriage was lower than women have not history of abortion. 

 

RECOMMENDATION: 

More studies should be carried out with larger sample size to analyze the 

implication of alpha1 antitrypsin and pregnancy outcome and also with history of 

patient with medical disorders to measure the level of alpha 1 antitrypsin and its role 

in prediction of medical disorders like preeclampsia ; DM and PROM. 
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    مضاد الرتبسني ونشاطه فى حاالت اإلجهاض املتكررمضاد الرتبسني ونشاطه فى حاالت اإلجهاض املتكرر  11العالقة بني مستوى إنزيم ألفا العالقة بني مستوى إنزيم ألفا 

  **براهيم محى المغربىإ ،  *جمال محمد حشيش 

   امراض النساء و التوليد مساعد أستاذ*

  مراض النساء والتوليدأزميل * *

 مستشفى شبين الكوم التعليمى

 

 المرضى وطريقة البحث 

بقسم النساء  4102حتى ديسمبر  4102اسة من الفترة من يناير جراء هذة الدرإتم 
سيدة مقسمين  41جريت هذة الدراسة على أو .والتوليد بمستشفى شبين الكوم التعليمي

 0جهاض متكرر )إسيدة سبق لهم حدوث  01ولي تضم المجموعة األ .لى مجموعتينإ
جهاض تراوحت إدوث سيدة لم يسبق لهم ح 01خرى كثر( وتضم المجموعة األأمرات ف

ى أعام وتم اختيارهن بحيث ال يعانين من  03الى  41عمار السيدات موضع البحث من أ
مشكالت مرضية مزمنة مثل ارتفاع الضغط ومرض السكر وزيادة هرمون اللبن 
واضطرابات الغدة الدرقية والعيوب الخلقية بالرحم وبعد شرح وافى لطبيعة البحث 

قياس نسبة  ءجراجراء الدراسة عليهن خضعن إلإخذ موافقة كتابية على أو هوالهدف من
نزيم نزيم المضاد التيريبسين بالدم وتم تدوين النتائج بجداول للمقارنة بين نسبة اإلإ

 حصائية واستخالص النتائج.فى المجموعتين وعمل االختبارات اإل

 

 :نتيجة البحث

المضاد للتربسين فى السيدات الذين يعانين  نزيمإن نسبة أتبين من نتائج البحث        
 .جهاضإالتى لم يسبق لهن حدوث لفى السيدات ا هقل من نسبتأجهاض متكرر إمن 

 

 

   

 

 

 


