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[bookmark: _Toc528237912]ABSTRACT
Background:Gestational trophoblastic disease (GTD) is a group of tumors that arise from abnormal proliferation of trophoblast of the placenta. The disease is divided into benign and malignant forms. The malignant forms of the disease which is the focus of this study are collectively known as Gestational trophoblastic Neoplasia (GTN). A true GTN include Choriocarcinoma, Placental Site Trophoblastic Tumor (PSTT) and Epithelioid Trophoblastic Tumor (ETT). In case of missing tissue for definitive histological diagnosis, the malignant disease is diagnosed clinically on the basis of a rising serum β-hCG after molar pregnancy evacuation, and referred to as Persistent GTD. 
Objectives: To evaluate treatment outcome and survival of patients with persistent Gestational Trophoblastic Disease (GTD) attended at Muhimbili National Hospital (MNH) and Ocean Road Cancer Institute (ORCI) for a period of five years. 
Methodology: This retrospective cohort study was carried out on patients with persistent GTD, treated at MNH and ORCI between Jan, 2011 and Dec, 2015. Analysis was done by using Statistical Package for Social Science (SPSS v.20). Kaplan-Meier curves were used to establish 3years overall survival rate and log rank test was done to compare different survival curves.
Results: 58 women were enrolled aged between 19 years and 51 years with a mean age of 33 years. In most cases diagnosis of the disease was made clinically based on serum β-hCG levels post molar pregnancy evacuation. Methotrexate was the most common (87.5%) single agent chemotherapy used in low risk disease while MAC (33.3%) and EMA/CO) werecommonly used in high risk disease
Among patients with low risk disease 19 patients (61.3%) had complete response, 6 patients (19.4%) had persistent disease and only one patient (3.2%) had a recurrent disease. About 22.6% of patients with low risk disease had to be switched to second line chemotherapy. 
Among patients with high risk disease, the complete response rate was 42.9% (n=3) for MAC regimen and 75 % (n=9) for EMA/CO regimen.
The 3-years overall survival according to Kaplan Meir analysis was 71%.  Patients with early stage disease (FIGO stage I & II) and those with WHO prognostic score of 0-6 had bettersurvival rate.

Conclusion: The three years survival rate of patients with persistent gestational trophoblastic disease (GTD) attended at Muhimbili National Hospital (MNH) and Ocean Road Cancer Institute (ORCI) was 71%. Methotrexate was the commonest chemotherapy used for low risk disease and EMA/CO was the commonest chemotherapy regimen used for high risk disease.
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[bookmark: _Toc528237915]ABBREVIATIONS
Act-D	:  		Actinomycin D
AUB	:  		Abnormal uterine bleeding
CR	:		Complete Response
CSF	:   		Cerebrospinal fluid
CT scan:        		Computerized Tomography scan
GTD    :		Gestational trophoblastic disease
GTN               		Gestational trophoblastic neoplasia
EMA/CO:    		Etoposide, Methotrexate, Actinomycin/ Cyclophosphamide, Vincristine
EMA/PE:   		Etoposide, Methotrexate, Actinomycin D/Cisplatin, Etoposide
ESMO:  		European Society for Medical Oncology
ETT:    		Epithelioid Trophoblastic Tumor
FIGO:   		Federation Internationale de Gynecologie
HCG:    		Human Chorionic Gonadotrophin hormone 
IM:     			Invasive Mole
IM injection:  	Intramuscular Injection
MAC:    		Methotrexate, Actinomycin D, Cyclophosphamide
MNH:   		Muhimbili National Hospital
MRI:   		Magnetic resonance imaging
MTX:    		Methotrexate
ORCI:   		Ocean Road Cancer Institute
PSTT:   		Placental Site Trophoblastic Tumor
SPSS:   		Statistical Package for Social Science
WHO:  		World Health Organization



[bookmark: _Toc528237916]DEFINITION OF TERMS
Gestational trophoblastic disease (GTD) - A group of conditions characterized by abnormal proliferation of placenta trophoblast, it can either be benign or malignant disease
Gestational trophoblastic neoplasia (GTN) - Malignant form of the broader group of Gestational Trophoblastic Disease (GTD).
Persistent gestational trophoblastic disease – Is GTN without histology, diagnosis is made clinically based on β-hCG level
Molar pregnancy- A form of benign gestational trophoblastic disease.
Non molar pregnancy- Normal pregnancy
Abortion – Termination of pregnancy before 28 weeks
Complete remission- A disease with normal β-hCG value (< 5mIU/mL) during 3 consecutive measurement
Persistent/Progressive disease-A disease showing a Plateau or increase in β-hCG level for 2 consecutive measurements at an interval of two weeks while on treatment.
Recurrent disease- Patient whose β-hCG level re-elevates after being undetectable
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[bookmark: _Toc507961686][bookmark: _Toc528237919]BACKGROUND
Gestational trophoblastic disease (GTD) is a group of tumors that arise from abnormal proliferation of trophoblast of the placenta. The disease is divided into benign and malignant forms. The malignant forms of the disease which is the focus of this study are collectively known as Gestational trophoblastic Neoplasia (GTN). True GTN include Choriocarcinoma, Placental Site Trophoblastic Tumor (PSTT) and Epithelioid Trophoblastic Tumor (ETT). In case of missing tissue for definitive histological diagnosis, the malignant disease is diagnosed clinically on the basis of a rising serum β Human Chorionic Gonadotrophin(hCG) hormone after molar pregnancy evacuation, and referred to as Persistent GTD.  The benign forms comprises of partial mole, complete hydatidiform mole and invasive mole.
GTN is a rare disease.Theincidence is not fairly well documented worldwide and global estimates are lacking(1). Available data do not describe well a current burden of this group of disease(2)(3).
GTN can follow a normal pregnancy, molar pregnancy or an abortion(4). The spectrum of risk factors spans around a previous molar pregnancy, advanced maternal age, African ancestry, Asian, and American Indian origin(5)(6).
The hallmark of disease presentation is abnormal uterine bleeding (AUB) that comes after abortion, molar or non-molar pregnancy(7). Post molar GTN is mostly diagnosed following persistently raised or plateaued human Chorionic Gonadotrophin hormone after molar pregnancy evacuation(8). The hormone hCG is a gold standard for clinical diagnosis and follow-up of Choriocarcinoma and invasive mole; cases in which case histological diagnosis plays minimal role(9)(10). However, histopathology diagnosis is mandatory for diagnosis of PSTT and ETT(11). Diagnosis of GTN following tubal, abortion or normal term pregnancy is difficult. Therefore it should be suspected in any woman of reproductive age presenting with abnormal vaginal bleeding(12).
Based on World Health Organization(WHO), scoring system GTN is classified into disease stage I, II, III and IV while  Federation Internationale de Gynecologie (FIGO) risk stratification classify the disease into low risk, intermediate risk and high risk disease(13). Available treatment options are mainly based on disease stage at diagnosis and WHO prognostic score. Chemotherapy with either single agent or combination chemotherapy is the main stay of treatment(12). High cure rates have been observed with chemotherapy over the years approaching100% for low risk and 80% for stage IV disease(14)(15). Surgical approach can be used in certain circumstances, but it has a limited role(16).
Complete remission, persistent disease, relapse/recurrent disease and sometimes death are the possible outcomes expected from a patient diagnosed with persistent GTD following treatment. There is a dearth of data in resource limited settings regarding the treatment outcome and survival of patients with persistent GTD. This study aimed at evaluating treatment response of patients with persistent GTD in the two referral health facilities in Tanzania.











[bookmark: _Toc507961687][bookmark: _Toc528237920]LITERATURE REVIEW
[bookmark: _Toc507961688]Introduction
GTN usually comes after partial/complete mole, previous abortion and normal pregnancy or tubal pregnancy with incidence of the disease varying among different types of pregnancy. 1:40,000 for all types of pregnancies, 1:15,000 abortions and 1:150,000 term pregnancies may develop GTN. Highest incidence is observed with patient who had molar pregnancy(7). 15-20% of patients with molar pregnancy may progress to persistent GTD as it was shown by Wells M et al on review of the pathology of GTD in UK(8).
Data from Sub Saharan region has reported that the incidence of Choriocarcinoma in South Africa  was 0.5 cases per 1000 deliveries, while proportion of Choriocarcinoma in Nigeria was 3% respectively(5)(17). Although it is a rare disease,persistentGTDis a disease of public health importance as it affects young reproductive women and can be fatal if left untreated(16).
[bookmark: _Toc507961689]Risk factors
Oral contraceptive use has been associated with increased risk for GTN as it was shown by Palmer JR et al who conducted a multicenter case control study in eight centers from United States of America. Results of this study showed that relative Risk (RR) for oral contraceptive use before incident pregnancy was 1.9 at 95% CI (2.1-3.0) and risk to develop GTN increased with the duration of contraceptive use(18).
GTN risk is also increased in women younger than 20 years and those with advanced maternal age, >35 years(16). A study done in Rwanda, East Africa at Butaro Cancer Center of Excellence, found that average age at diagnosis for low risk and high risk disease was around 32years and 38years respectively(19). Another study which was done in 2003 at King Edward VIII Hospital, KwaZulu-Natal, South Africa reported that age range between 23 and 53 were mostly affected with GTN, mean age being 28.5 years(5).


[bookmark: _Toc507961690]Histological Subtypes
The three subgroups of GTN may present with different clinical and pathological symptoms, these include:-
I. Choriocarcinoma (CC) – Highly invasive and vascularized, anaplastic trophoblastic tissue made of cytotrophoblastandsyncytiotrophoblastic villi. Distant metastasis iscommon
II. Placental Site Trophoblastic Tumor (PSTT) – This no chorionic villi, characterized by proliferation of mononuclear intermediate trophoblastic cell, oval nuclei with abundant eosinophilic cytoplasm. Mostly localized in the uterus and is less invasive. Is associated with abortion and normal pregnancy
III. Epithelioid Trophoblastic Tumor (ETT) – Nest and solid mass formed fromuniform population of mononucleate intermediate trophoblastic cells(8).

[bookmark: _Toc507961691]Clinical Picture
Abnormal vaginableeding is the most common symptom for persistent GTD;other symptoms include abdominal pain, protrudedmass per vaginal and grossly enlarged uterus and abdomen. Abnormal vaginal bleeding and peritoneal bleeding may result from tumor invading uterine vessels and myometrium. Other symptoms relate to the site of disease metastases(20). Vagina bleeding was found to be the most common presenting symptom (93.5%) in women with GTN treated at King Edward VIII Hospital KwaZulu-Natal between 1994-2000(5).
Sites mostly affected with metastatic disease include lungs 80%, vagina 30%, pelvis 20%, liver 10% and brain 10%(7). Metastatic disease is commonly seen in patient with Choriocarcinoma as it was observed by T. Turan et al  who conducted a study at AnkraEtlik maternity and women`s health teaching hospital, they found that most common site for metastases was lung 42.4% followed by pelvis 15.2%, liver 12.1%, brain 6.1% and renal 3%(21).
[bookmark: _Toc507961692]Peter Schmid et al  at Imperial College, London, UK found that among 62 patients with PSTT, metastatic disease was found among 23 patients  (37%) with lung being the commonest site for metastases followed by liver, bowel, retroperitoneal lymphnodes, kidney/spleenand other sites(22).
Diagnosis
Proper history, physical examinations together with baseline investigations like complete blood count, liver and renal function tests are mandatory in reaching diagnosis and staging. Abdominalultrasound, chest x-ray, chest CT scan, Brain MRI and CT scan are used to aid in diagnosis and metastatic evaluation(16). Since diagnosis is based on β-hCG hormone trend following evacuating of a molar pregnancy, histological/pathological diagnosis has a minimal role(8).
Diagnostic criterion follows 2000 FIGO guidelines:
I. Plateauof β-hCG of four values plus or minus 10% for a period of 3 months that is day 1, 7, 14 and 21
II. A 10% or greater rise in β-hCG levels for three or more values for at least 2 weeks
III. Persistency of β-hCG levels for more than 6 months after molar evacuation
IV. Histological evidence of Choriocarcinoma(7).
As it is difficult to diagnose GTN following non molar pregnancy, any woman of child bearing age presenting with symptoms related to GTN or metastatic disease such as abnormal uterine bleeding (AUB), amenorrhea, cough and dyspnea should be evaluated further to rule out GTN(12). Elevated  β-hCG level, evidence of pulmonary disease on chest x-ray or a nodule from abdominal pelvic ultrasound may indicate Choriocarcinoma, PSTT or ETT(16). Histological diagnosis is mandatory for PSTT(22).
[bookmark: _Toc507961693]Staging
Table I. FIGO staging of Trophoblastic tumor(13)
	FIGO stage
	Description

	I
	Gestational trophoblastic tumors strictly confined to the uterinecorpus

	II
	Gestational trophoblastic tumors extending to the adnexae or to the vagina, but limited to the genital structures

	III
	Gestational trophoblastic tumors extending to the lungs with or without genital tract involvement

	IV
	All other metastatic sites



Table II. Modified WHO prognostic scoring system as adapted by FIGO(13)
	Prognostic factors
	Score

	
	0
	1
	2
	4

	Age (years)
	<40
	>40
	-
	-

	Antecedent pregnancy (AP)
	
Mole
	
Abortion
	
Term
	
-

	Interval from index pregnancy, months
	
<4
	
4 – 6
	7 – 12
	
>12

	Pretreatment serum hCG (mIU/L)
	
<103
	
103-104
	104-105
	
>105

	Number of metastases identified
	
0
	
1 – 4
	
5 – 8
	
>8

	Site of Metastases including uterus
	
Lung
	Spleen and kidney
	GI tract
	Brain and liver

	Largest tumor mass (cm) including uterus
	
-
	
3 - < 5cm
	
>5cm
	
-

	Previous failed chemotherapy
	
-
	
-
	
Single drug
	
>2 drugs



Before initiation of therapy every GTN patient is assigned to FIGO stage I, II, III or IV depending on clinical findings. WHO risk factor scoring system is applicable to Choriocarcinoma only(11). The system divides patients into two groups,either high risk orlow risk GTN. A score of 0-6 and below is regarded as low-risk while 7and above is high risk. Sum of individual score gives patient`s total score(12). This score gives a clue on how the patient may respond to single agent chemotherapy. While low risk patients are likely to achieve complete response from single agent chemotherapy, the case is opposite for high risk patient. High risk patient are resistant to single agent chemotherapy, they require combination chemotherapy(12).
[bookmark: _Toc507961694]Management
GTN respond very well to chemotherapy, thus mainstay of treatment is chemotherapy either single agent or combination therapy(7). Low risk patients receive single agent chemotherapy while high risk patients receive combination therapy, aiming to achieve cure and maintain reproductive capability of the patient(12). A study done at Charing Cross Hospital, London, United Kingdom between 1992 and 2000 has shown that with chemotherapy alone low risk patient responded very well with a survival of 100% after a median follow up of 4.7 years(14). Likewise,Rademaker. A et a reported overall survival in patients with GTN treated in Chicago reaching 97.8%(15)(23).
Chemotherapy has improved survival of GTN patients even in resource limitedcenters. Experience from Tata Memorial Hospital, Parel, Mumbai India in 2013 was a survival of 100% for low risk and 88.8% for high risk GTN patient after a median follow up of 16.6 months while survival probability of 1.00 for low risk and 0.63 for high risk after a follow up of 7.8 months was seen at Butaro cancer centre of excellence, Rwanda(24)(19).
According to ESMO treatment guidelines: Methotrexate and Actinomycin D are the drugs commonly used for low risk patients(12). A study done by Yarandi et al on Five-day intravascular Methotrexate versus biweekly Actinomycin-D in the treatment of low risk Gestational Trophoblastic Neoplasia had shown complete response rate of 79%, 80% in the Act-D and 78.1% in MTX group with no significant statistical difference. Thus both agents have equal efficacy in treating low risk GTN(25).
Data from New England Trophoblastic Disease Center between 1965 and 2006, 632 women were treated with single agent chemotherapy for low risk GTN. 83.5% of stage I, 80% of low risk stage II patients and 81.8% of low risk stage III GTN patients obtained complete remission(15). Another study done at Mansoura University Hospital, Egypt in 2011 had shown that 28 cases(84.85%) of low risk patients achieved complete remission on MTX/FA while 15.15% of cases needed a second line chemotherapy(26).
Although the two chemotherapeutic agents are found to have similar efficacy,single agent methotrexate or in combination with Folinic acid arecommonly used as compared to Actinomycin D(4).
A number of protocols for use of MethotrexateorActinomycin D in low risk GTN patients are available.MTXalternate with Folinic acid, an eight days regimen is the commonly preferred option as first line in the treatment of low risk GTN. Folinic acid is added in order to decrease Methotrexate toxicity(27).
Table III. Chemotherapy for non-metastatic and low risk metastatic gestational trophoblastic neoplasia(28)
	Drug
	Dosing regime

	Methotrexate
	0.4mg/kg/day i.v or i.m (max. 25mg) for 5 days
Repeat every 14 days (9 day window)

	Actinomycin D
	10-12 μ/kg/day i.v for 5 days
Repeat every 14 days (9 day window)

	Methotrexate
	1.0-1.5mg/kgi.m every other day for four doses (on days 1,3,5,7)
Folinic acid 0.1 to 0.15mg/kg i.m every other day for four doses (on day 2,4,6,8)
Repeat every 15 to 18 days (7 to 10 day window)

	Methotrexate
	100mg/m2 i.v bolus, then 200mg/m2 in 500cc over 12h
Folinic acid 15mg i.m. or p.o. every 12h for four doses beginning 24h after the start of Methotrexate
Repeat every 18 days as needed

	Metastatic disease

	Methotrexate
	30-50mg/m2 i.m. weekly

	Actinomycin D
	1.25mg/m2 i.v every 2 weeks


Mousavi AS et al after following a cohort of 168 low risk GTN patient treated at Valiasr hospital, Tehran, Iran between 2001-2011 found out that resistance to single agentchemotherapy was 19%(29).
Resistance to MTX therapy can be detected after three consecutive doses. Patients who are resistant to MTX should be givenActinomycin D only if serum β-hCG levels are less than 300 IU/L (12).A study done at Charing Cross Hospital, London United Kingdom 1992-2000 has shown that following treatment of 485 low risk patients with Methotrexate alone, 161 (33.2%) developed resistance to Methotrexate.Resistant patients who had low levels of β-hCG (<100 IU/L responded well to Actinomycin D alone, 87% (58/67) achieved complete response. Those with high levels of β-hCG needed combination therapy(14).
A study done at Mansoura University Hospital, Egypt in 2011 had shown that 5 cases (15.15%) of low risk patient treated with MTX/FA developed resistance to this regime(26).
Resistance to both agents MTX and Act-D has been observed especially in low risk patients with β-hCG>300 IU/L. These are regarded as resistant/persistent GTN. They should be treated using combination chemotherapy either with combination of Methotrexate, ActinomycinD, Cyclophosphamide (MAC) or Etoposide, Methotrexate, Actinomycin/ Cyclophosphamide, Vincristine ( EMA/CO)(12). MAC is preferred over EMA/CO for persistent low risk GTN as it does not include Etoposide which can cause secondary malignancy(15). Incase low risk GTN persists despite shift to combination chemotherapy, surgery can be considered either hysterectomy or local uterine resection depending on preferences(12).
High risk GTN patient refers to stage IV patients and stage II and III patients with WHO score of 7 or above. High risk patients are at risk of developing resistance to single agent chemotherapy(28). ESMO treatment guideline suggests the use of combination chemotherapy in the management of high risk patients(12). Most commonly used combination regimen is EMA/CO.Othercombination chemotherapy used in high risk patients include;Etoposide, Methotrexate, Actinomycin D/Cisplatin, Etoposide (EMA/EP), Bleomycin, Etoposide, Cisplatin (BEP), Etoposide, Ifosfamide, Cisplatin  (VIP), APE, ICE, MAC, Methotrexate, Folinic acid, Actinomycin D (MFA)and Cyclophosphamide, Hydroxycarbamide, Doxorubicin, Actinomycin D, Methotrexate, Melphalan, Vincristine (CHAMOCA)(15). EMA/CO has highest cure rate compared to other chemotherapy regimen used in high risk GTN(12).

Table IV. ESMO guideline for high risk GTN(12)
	Drug
	Dosage

	EMA
	

	Day 1
	

	Etoposide
	100 mg/m2 by i.v. infusion over 30 min

	Actinomycin D
	0.5 mg i.v. bolus

	Methotrexate
	300 mg/m2 by i.v infusion over 12 h

	Day 2
	

	Etoposide
	100 mg/m2 by i.v. infusion over 30 min

	Actinomycin D
	0.5 mg i.v. bolus

	Folinicacid rescue   (starting 24h after commencing the methotrexate infusion)
	15 mg i.v. or orally every 12 h for four doses

	CO
	

	Day 8
	

	Vincristine
	1 mg/m2i.v. bolus (maximum 2 mg)

	Cyclophosphamide
	600 mg/m2i.v. infusion over 30 min


EMA alternate with CO every week

A retrospective analysis of high risk GTN patient which was done at Research Institute of GTD, Catholic University School of medicine, Seoul, Korea found that remission rate of EMA/CO was 90.6%,MFAhad remission rate of 63.3%, MAC had remission rate of 67.5% and CHAMOCA had remission rate of 76.2%(30).
T. Turan et al (2006) conducted a study on EMA/CO efficacy at Ankara Etlik maternity and women`s health teaching hospital, they found that overall complete response was 90.9% for patients who received EMA/CO for high risk GTN, 91.3% and 90% for those who received EMA/CO primarily and secondarily respectively(21).
Experience from Tata Memorial hospital, Parel, Mumbai, India between 2001 to 2008 has proven that GTN treatment is possible in resource limited setting were by 96% of low risk patients who received MTX achieved complete remission. 73% of high risk patients on EMA/CO achieved complete remission as well, 9% had progressive disease, 9% died and 9% loss to follow up(24).
A study done at Butaro Cancer Center of Excellence Rwanda showed that overall response of 30 patients on systemic chemotherapy was 12 patients (41.4%) achieved complete response, 7 patients (24.1%) were still on treatment at time of analysis, 6 patients (20.7%) died and 5 patients (13.8%) were loss to follow up(19).
According to ESMO treatment guideline, patient should continue receiving chemotherapy until when her β-hCG level returns to normal plus an addition of 3 more cycles in order to clear residue tumor(12).
Surgical management can be employed in case of GTN which is resistant to chemotherapy, a patient with no desire to give birth again, to control bleeding, disease stage I and II or in case of PSTT and ETT(16).
[bookmark: _Toc507961695]Following treatment, β-hCG level will normalize. A patient who retains elevated levels of hCG while on treatment should be taken as resistant case while the one with raised β-hCG following normalization should be considered as recurrent case(16).

Resistant and Recurrent Disease
Resistance or relapse to EMA/CO has been observed in approximately 30% of patients (26). These are candidate for salvage chemotherapy plus or minus surgery;theyshould be treated with Platinum/Etoposide based regime(31). E.S. Newlands et al at Charing Cross hospital, London, UK  demonstrated the use of salvage chemotherapy by using Etoposide and Cisplatin in place of Cyclophosphamide and Vincristine in EMA/CO regimen in the treatment of resistant or recurrent disease following EMA/CO. 88% of patient achieved remission on EMA/EP plus adjuvant surgery while 9/11 achieved remission on EMA/EP alone(32).
[bookmark: _Toc507961696]A study done by Lurain J.R et al at Brewer Trophoblastic Disease Center, Chicago had shown that it’s possible to achieve complete response in 82% of EMA/CO resistant high risk patient using Platinum-Etoposide regime i.e. EMA/EP, BEP, VIP,ICE or Paclitaxel/Etoposide alternating weekly with Paclitaxel/Cisplatin (TP/TE)(31).


PSST and ETT
Management of PSST and ETT is slightly different from that of Choriocarcinoma. PSST and ETT are resistant to chemotherapy, thus the best treatment modality is surgery together with combination chemotherapy(11).
Local uterine disease should be treated with hysterectomy in post-menopause women and those who do not have desire to give birth again. Uterine curettage and local tumor excision can be done for those who wish to have children in future(33).
Metastatic disease should be treated with surgery and combination chemotherapy(11).
Peter Schmid et al at Imperial College, London, UK demonstrated that surgery alone was enough to treated stage I PSST patients, while an additional chemotherapy was needed to treat stage II, III and IV PSST patients(22).

Follow-up
Patient β-hCG level need to be monitored every week during treatment, and thus treatment should be stopped after achieving undetectable β-hCG on three consecutive measures. Monthly monitoring of β-hCG should follow for a period of one year(7).
Approximately 3% of patient may develop relapse within the first year on follow-up(12).
 It is advisable to avoid pregnancy during this period so as to allow better β-hCG monitoring.









[bookmark: _Toc507961697][bookmark: _Toc528237921]PROBLEMSTATEMENT
Persistent GTD leads to hospitalization and sometimes death of young women of reproductive age. With the use of chemotherapy, cure rate and survival of such patient has improved globally.
A retrospective study that was done in Rwanda demonstrated possibility of managing persistent GTD in resource limited setting(19).
For some years MHN and ORCI in Tanzania, have been treating such patients using chemotherapy and the literature is limited to disease characterization. There was a need to evaluate treatment response and survival of these patients treated in the two referral hospitals to be able to draw conclusion on where local facilities stand in comparison to the region and the rest of the world, and in order to strengthen and improve the quality of care.


[bookmark: _Toc507961698]JUSTIFICATION/RATIONALE
The disease affects young women and it has a very high cure rate on chemotherapy, there was a need to know what percent of womentreatedeffectively achieve complete response on primary treatment, the number switching to second regimen and the survival rates for the specified period of time.




[bookmark: _Toc507961699]
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[bookmark: _Toc528237922]OBJECTIVE
[bookmark: _Toc528237923]Broad objective
To determine treatment outcome and survival ofpatients withpersistent Gestational Trophoblastic Disease attended at Muhimbili National Hospital (MNH) and Ocean Road Cancer Institute (ORCI).

[bookmark: _Toc507961701][bookmark: _Toc528237924]Specific objectives
1. To determine social demographic characteristics of patients with persistent GTD attended at MNH and ORCI 
2. To determine clinical characteristic of patients with persistent GTD attended at MNH and ORCI 
3. To determine treatment response from  primary chemotherapy and associated factors among patients  with persistent GTD attended at MNH and ORCI 
4. To determine percentage of women who needed a change from primary treatment offered among patients with persistent GTD attended at MNH and ORCI
5. To determine three-year overall survival of patients with persistent GTD attended at MNH and ORCI







[bookmark: _Toc507961702][bookmark: _Toc528237925]
CHAPTER TWO
[bookmark: _Toc507961703][bookmark: _Toc528237926]METHODOLOGY
[bookmark: _Toc507961704][bookmark: _Toc528237927]STUDY DESIGN:
A retrospective study was conductedto evaluate treatment outcome and three-year overall survival for patients with persistent GTD attended at Muhimbili National Hospital (MNH) and Ocean Road Cancer Institute (ORCI).

[bookmark: _Toc507961705][bookmark: _Toc528237928]AREA OF STUDY:
Study was conducted at two referral hospitals in Tanzania namely MNH and ORCI:
Muhimbili National Hospital (MNH), a national referral hospital, Research Center and University Teaching Hospital, attending 1,000 to 1,200 outpatients per day and admits 1000 to 1200 in-patients per week. Persistent GTD patients were seen by gynecologists hence data for this study was from Gynecological department.
Ocean Road Cancer institute (ORCI) is a cancer referral facility.The center offers Radiation therapy treatment, Medical oncology, palliative care, cancer prevention and screening programs. Gynecological malignancies are among the top cases seen at ORCI annually, which include cervical cancer, ovarian cancer, endometrial cancer and rarely gestational trophoblastic tumors.
Please see the attached appendix for treatment protocol used by the two referral hospitals.
[bookmark: _Toc507961708]
[bookmark: _Toc528237929]STUDY POPULATION:
[bookmark: _Toc507961713]All patients with persistent GTDattendedat MNH and ORCI from January, 2011 to December, 2015

[bookmark: _Toc528237930]Inclusion criteria
 All patients with persistent GTD attended at MNH and ORCI from January, 2011 to December, 2015.

[bookmark: _Toc507961714][bookmark: _Toc528237931]Exclusion criteria
Patients with incomplete recordswere excluded.
-missing information about disease stage
-missing information about treatment itself
[bookmark: _Toc507961709][bookmark: _Toc528237932]Sample size
The estimated sample size for this study was calculated using formula:
n = z² p (100- p)/ε²
Where;
n= Minimum sample size required
z =Point on standard normal deviation corresponding to 95% Confidence Interval 
z =1.96 (Zx of 1.96 approximated to 2)
p = Proportion of patients withChoriocarcinomain Nigeria which was estimated to be 3% from previous studies(17).
ε= Margin of error set at 5%
 n = (2)2x3x97/ (5)2 = 46.56 ≈47
p*=Assuming 20% of medical records will have missing data, the minimum sample required was calculated by the following formula;
n*=n /1-q
Where
p* =minimum sample size required to account for the medical records with missing data
q =Proportions of medical records with missing data (20%)
n=47
p* = 47/1-0.2=58.75
Therefore 58 patients were included in this study.
[bookmark: _Toc507961716]	
[bookmark: _Toc528237933]DATA COLLECTION
A pre-tested data extraction form was used to collect data. Data was extracted from patients’ medical record both from file and computers.Information from files was recorded on the data extraction forms. Additional information was obtained from computer software that stores record of each patient at a respective hospital. Data on survival was obtained through follow up telephone to patient’s that had finished treatment.


[bookmark: _Toc507961717][bookmark: _Toc528237934]DATA MANAGEMENT AND ANALYSIS
Data was coded and cleaned using Statistical Package for Social Science (SPSS v.20).Categorical data was analyzed using measures of descriptive statistics such frequency, percentage, mean and standard deviation.Fisher’s exact test was used to test for association between variables.  P-value of < 0.05 was considered significant.Kaplan-Meier curves wereused to establish and compare overall survival and Log rank test was done to compare different survival curves.
[bookmark: _Toc507961718]
[bookmark: _Toc528237935]ETHICALCONSIDERATION
Ethical clearance and Waiver of informed consent was sought from Ethical Clearance Board (IRB) of the Muhimbili University of Health and Allied Sciences (MUHAS). Justification to the waiver was due to the fact that the study used medical records data already stored in the hospital medical record department and patient’s identity was not revealed or used in the study. The research qualified for waiver because the research required the use of hospital stored data and it had no direct contact with patients. The only exception was telephone calls that were made to obtain data on survival. Extracted data was stored in a confidential manner.








[bookmark: _Toc528237936]RESULTS
Fifty-eight patients with persistent GTD, who attendedMNH and ORCIfrom January, 2011 to December, 2015 were included in the study. Patients who could not meet the inclusion criteria were excluded.

					Flow Chart
71 Total patients

 (
13 patients were excluded due to missing data
)

 (
58 patients were eligible
)


										
8 patients died									before initiation of 
                                                                                                                       Chemotherapy


 (
50 patients received treatment
)


	Variable 
	Frequency
	Percentage

	Age (years)
	19-29
	25
	43.1

	
	30-39
	21
	36.2

	
	>40
	12
	20.7

	
	Mean
	33
	

	Place of residency
	Coastal 
	39
	67.2

	
	Northern Highland  & Lake
	2
	3.4

	
	Central 
	8
	13.8

	
	Southern highland  & Southern
	9
	15.5

	Marital Status
	Single
	15
	25.9

	
	Married
	42
	72.4

	
	Divorced
	 1
	1.7

	
	
	
	

	Educational  Status
	No formal education
	4
	6.9

	
	Primary School
	37
	63.8

	
	Secondary School
	7
	12.1

	
	College & University
	10
	17.2

	
	
	
	

	Occupational Status
	Peasant
	21
	36.2

	
	 Employed
	12
	20.7

	
	Selfemployed
	12
	20.7

	
	Unemployed
	13

	22.4

	HIV Status
	Negative
	7
	12.1

	
	Positive
	0
	0

	
	Not reported
	 51

	87.9

	Parity
	0-1
	20
	34.5

	
	2-3
	16
	27.6

	
	≥4
Mean
	22
3
	37.9


[bookmark: _Toc521031172] (
Table 
1
: Social demographic characteristics of patients with persistent GTD
)
According to Table 1, majority of patients n=25 (43.1%) were in the in the age category 19- 29 years with the mean age of 33 years. Geographically n=39 (67.2%) came from Coastal zone, n=42(72.4%) were married, n=37 (63.8%) had primary school education andn=21 (36.2%) were peasants.Mean parity was 3 with a range of 0 to 9.
[bookmark: _Toc521031173]Table 2: Clinical pathological characteristics of patients with persistent GTD attended at MNH and ORCI
	Variable 
	Frequency
	Percentage

	Antecedent pregnancy
	Mole
	0
	0

	
	Abortion
	15
	25.9

	
	Term
	43
	74.1

	
	
	
	

	Histology diagnosis
	Choriocarcinoma
	13
	22.4

	
	Unknown
	45
	77.6

	
	
	
	

	Symptoms and Signs
	Abnormal vaginal bleeding
	
50
	
87.7

	
	Abdominal pain
	39
	68.4

	
	Mass protruding per vagina
	4
	7.0

	
	Enlarged abdomen
	9
	19.3

	
	Cough
	7
	12.3

	
	Dyspnea
	5
	8.8

	
	CNS manifestation
	1
	1.8

	
	
	
	

	Beta HCG level at Dx
	<1000
	6
	10.3

	
	1000-10000
	19
	32.8

	
	10000-100000
	21
	32.7

	
	>100000
	12
	20.7

	
	
	
	

	FIGO  Stage
	I
	36
	62.1

	
	II
	8
	13.8

	
	III
	10
	17.2

	
	IV
	4
	6.9

	
	
	
	

	WHO prognostic Score
	0-3
	18
	31.0

	
	 5-6
	15
	25.9

	

Metastatic disease at diagnosis

Number of Mets site



Site of metastases

	>7

Yes
No

0
1
>1

Vagina
Lung
Others*
	25

22
36

36
12
10

15
12
6
	43.1

37.9
62.1

62.7
20.7
14.2

68.2
54.5
27.2



Other rare Mets site*brain, urinary bladder, ovary
According to Table 2, GTD was mostly preceded by term pregnancy n=43 (74.1%). Only n=13 patients (22%)had histological confirmed diagnosis. Most respondents n=50 (87.7 %) presented with abnormal vaginal bleeding. About n=40(65.5%) of patients had β-hCG at diagnosis between 1000mIU/L and 100000mIU/L. Nearly all patients n=36 (62%) were in FIGO stage I, meanwhile majority of patients n=25 (43%) had a high WHO prognostic factor score (>7).Patients found to have metastatic disease at diagnosis were n= 22 (38%). Vaginawas the commonest metastatic site n=15 (68.2%) followed by lung.
[bookmark: _Toc521031174]Table 3: Treatment response from primary chemotherapy
N=50
	
	Methotrexate
	MAC
	EMA/CO

	Complete response
	19 (61.3%)
	3(42.9%)
	9 (75.0%)

	
Recurrent disease
	
1 (3.2%)
	
0(0.0%)
	
0 (0.0%)

	
Persistent disease
	
6(19.4%)
	
0(0.0%)
	
0 (0.0%)

	
Absconded from treatment
	
3(9.7%)
	
1(14.3%)
	
2 (16.7%)

	
Death 
	
2(6.5%)
	
3(42.9%)
	
1 (8.3%)

	
Total 
	
31(100%)
	
7 (100%)
	
12(100%)



According to Table3,Primary chemotherapy regimens that used among low risk patients was Methotrexate n=31. Complete response rate from single agent Methotrexate was n=19 (61.3%), persistent disease was n=6 (19.4%) and disease recurrence was n=1 (3.2%).
MAC and EMA/CO regimen were used among high risk patients. EMA/CO regimen had the highest complete response rate n=9 (75%) compared to MAC n=3 (42.9%). There was no persistent nor disease recurrent in this group. Death rate was highest among patients who received MAC regimen n=3 (42.9%).

[bookmark: _Toc521031175]Table 4: Association between response to primary chemotherapy and FIGO stage
	
	Treatment Response
	

	
	Complete
	Not Complete
	Total

	FIGO Stage
	I & II
	29 (69.1%)
	13 (30.9% )
	42(100%)

	
	III & IV 
	3   (37.5%)
	5 (62.5%)
	8(100%)


Fisher’s exact test P=0.03
Table 4 shows that highest complete response rate n=29 (69.1%) was among patients who had disease stage I and II compared to those who had disease stage III and IV n= 3 (37.5%) and the association was statistically significant.

[bookmark: _Toc521031176]Table 5: Association between primary chemotherapy regimen and WHO prognostic factors score
	

	
	Total

	
	0-6
	>7

	 Primary chemotherapy regimen
	Methotrexate
	28 (87.5%)
	3 (16.7%)

	
	MAC
	1 (3.1%)
	6 (33.3%)

	
	EMA/CO
	3 (9.4%)
	9 (50.0%)

	
	
	32 (100%)
	18 (100%)


Fisher’s exact test P=0
Table 5 shows that nearly all patients who had low risk disease (0-6)(87.5%)were treated by using Methotrexate as primary chemotherapy while those who had high risk disease (>7) were treated using MAC (33.3%) and EMA/CO regimen (50.0%) and the  association was statistically significant.



[bookmark: _Toc521031177]Table 6: Association between response to primary chemotherapy and WHO prognostic score
	
	Treatment Response
	

	
	Complete
	Not Complete
	Total

	WHO prognostic factors score
	0-6
	23 (71.9%)
	9 (28.1%)
	32(100%)

	
	>7
	9   (50.0%)
	9 (50.0%)
	18(100%)


Fisher’s exact test P=0.1
Table 6 shows that out of all patients who had complete response to primary chemotherapy, those who had low risk disease had a higher complete response rate n=23 (71.9%) compared to those who had a high risk disease (50%) but the association was not statistically significant.

[bookmark: _Toc521031178]Table 7: Percentage of patients who changed from single agent Methotrexate to second line chemotherapy and the chemotherapy regime used(n=31)
	Variable
	
	Frequency
	Percentage

	
Second line chemo
	
Yes 
	
7
	
22.6%

	
	No
	24
	77.4%

	
Reason for change
	
Drug resistance
	
6
	
19.4%

	
	Disease recurrence
	1
	3.2%

	
2nd regime used
	
MAC
	
                 5
	
71.4%

	
	EMA/CO
	                 2
	28.6%

	
Response to MAC
	
Complete response
	
3
	
60.0%

	
	Persistent disease
	2
	40.0%

	
	Death
	0
	0.0%

	
Response to EMA/CO
	
Complete response
	
2
	
100.0%

	
	Persistent disease
	0
	0.0%

	
	Death
	0
	0.0%



Among n=31 patients who were initially treated with single agent Methotrexate, 7 patients (22.6%) needed a change to second line chemotherapy. Commonest reason for change to second line chemotherapy was drug resistance n=6 (19.4%)
MAC was the most common regimen used as second line chemo n=5 (71.4%) followed by EMA/CO n=2 (28.6%). Complete response rate was highest among patients who received EMA/CO n=2 (100%) compared to complete response rate that was observed among patients who received MAC n=3 (60%).
[bookmark: _Toc528237967]Figure 1: Overall survival of patients with persistent GTN attended at MNH and ORCI
[image: ][image: ]
According Kaplan Meir analysis Figure 1 shows that the 3 years overall survival of all the patients was 71%. The Mean survival time was 59 months at a 95% CI (52-66) and the mean follow up time was 27 months but it ranged from 1-81months.


[bookmark: _Toc528237968]Figure 2: Association between overall survival and FIGO stage

[image: ]
Figure 2 shows that patients who had early FIGO stage had a higher Overall survival compared to those who had advanced stages and the association was statistically significant.
[bookmark: _Toc528237969]







Figure 3: Association between overall survival and WHO prognostic score
[image: ]
Figure 3 shows that patients who had WHO prognostic score of 0-6 had a better overall survival compared to those who had score of more than 7 and the association was statistically significant.







[bookmark: _Toc528237937]DISCUSSION
In this study 61.3% of patients treated with single agent Methotrexate for low risk persistent GTD at MNH and ORCI achieved a complete response. Response among high risk patients depended on the chemotherapy regimen used, with MAC resulting into 42.9% complete response and EMA/CO 75%. 
Three-year overall survival was 71%. Patients with early FIGO stage disease (I & II) had better overall survival compared to those with advanced stage. Better overall survival was also observed among patients with WHO prognostic score of 0-6 compared to those with a score of >7.
Majority of the patients came from Coastal zone, had primary school education and they were peasants. This means most of our patients hadlow social economic status that could hinder drug availability leading to poor drug adherence. HIV status was not routinely tested, except for 21% of patients who tested negative. 
 Patients’ age at the time of diagnosis ranged from 19 years to 51 years with a mean age of 33 years. Early sexual activities and marriage are common practice along the coast zone where majority of our patients came from. This could explain early pregnancies among study population.Mean age that was found in this study was similar to that reported by T.Turan at al. his findings was mean age of 33.7 with a range of 19 years to 57 years(21).
This study found that abnormal vagina bleeding was the commonest presenting symptom (87.7%) which was followed by abdominal pain and enlarged abdomen. As found in other studies, abnormal vaginal bleeding comes from tumor invading uterine vessels. This observation was similar to findings of another study done at King Edward VIII hospital kwazulu Natal where by abnormal vaginal bleeding was the commonest symptom found in 93.5% of patients(5)(20).
During the course of illness, the disease may spread to distant and nearby organs by hematogenous route. Commonest sites for metastases include lungs, vaginal, liver and brain, rarely the disease may metastases to GI tract, spleen and kidney. In the current study, 37.9% of patients had metastatic disease at the time of diagnosis and sites most affected werevagina (68.2%)followed by lung (54.5%). Thisfinding is inconsistent with findings from several other studies in the sense that to them lung was the commonest site followed by vagina.T. Turan et al in 2006 reported that site affected mostly by metastatic disease was lung 42.4% followed by vagina (15.2%). The difference could by account by the used of different diagnostic tools used.(7)(21)(22).
Methotrexate was the most common (87.5%) single agent chemotherapy used in low risk disease while MAC (33.3%) and EMA/CO regimen were commonly used in high risk disease in our study.
Globally, treatment outcome of patients with persistent GTN has improved over the years; Percentage of low risk patients who achieved complete response on single agent Methotrexate as the primary chemotherapy in this study was 61.3%. This is lower than what was observed at Mansoura University Hospital, Egypt in 2011, whereby 84.85% of low risk patients achieved complete remission on MTX/FA. Possible reasons for this could be; patients were not able to buy medication on time when needed to do so and poor compliance to medications(26).
Among high risk patients, 42.9% and 75% of patients were able to achieve complete response on MAC and EMA/CO respectively when used as the primary chemotherapy. Again, this is lower than findings from other studies. T. Turan et al (2006) reported a response rate of 90.9% for EMA/CO while another study done in Seoul Korea reported a remission rate of 90.6% for EMA/CO and 67.5% for MAC. The difference in complete remission rate could be due to delays in time of referral, limited drug availability and patients care did not involve a multidisciplinary team of gynecologists and oncologists. (21)(30).
Among patients who initially received single agent Methotrexate for treatment of low risk disease, 22.6% needed a change to second line chemotherapy. This finding was slightly higher than percentage reported in other studies. In a study done in South Africa,  percentage of patients needed a second line chemotherapy was 19%(5).
Reasons for the change to second line chemotherapy were drug resistance (19.4%) followed by disease recurrence (3.2%). The observed resistance rate was slightly higher that reported at Mansoura University Hospital, Egypt. The reported rate of resistance in Egypt was 15.15%. Higher resistance rate in our set up could be attributed by the same factors that lead to low complete response rate to single agent Methotrexate(26). Disease recurrence rate of 3.2% is consistency with literature, literature report a recurrence rate of 3%(12).
This study was able to demonstrate that EMA/CO has higher efficacy rate compared MAC when used in high risk patients with persistent GTD. Thisobservation was also seen when thechemotherapy regimens were used as second line chemotherapy in low risk persistent GTD. The finding is consistent with other  literatures, as it is reported that among combination therapy used for high risk disease, EMA/CO has highest cure rate(12)(30)(21).
Observation noted from this study was that all patients resistant to Methotrexate were given combination chemotherapy as a second line therapy. No patient was kept on Actinomycin D. Literature suggest that such patients should be given single agent Actinomycin D if serum β-hCG is less than 100 IU/L. Only patients with serum β-hCG above 100 IU/L should change directly to combination chemotherapy(14).
Three-year overall survival of all patients in this study was found to be 71%, Mean survival time was 59 months at 95% CI (52-66). The mean follow up time was 27 months with a range of 1 to 81 months. 
 Factors associated with better survival were WHO prognostic score of 0-6 and early FIGO stage (I and II). Survival rate was lower compared to other studies and this can be associated with late hospital presentation, weak referral system, poverty, poor drug adherence and limited availability of supportive care such as blood and other blood products. A study done at Brewer center Chicago reported overall survival rates of 97.8%(23).
[bookmark: _Toc528237938]CONCLUSION
The three years survival rate of patients with persistent gestational trophoblastic disease (GTD) attended at Muhimbili National Hospital (MNH) and Ocean Road Cancer Institute (ORCI) was 71%. Methotrexate was the commonest chemotherapy used for low risk disease and EMA/CO was the commonest chemotherapy regimen used for high risk disease.



[bookmark: _Toc528237939]STUDY LIMITATION
This was a retrospective study, which was prone to poor documentation and missing data. Also some of the telephone number recorded were not reachable and some relatives called had some difficulties to recall the exactly date of patient’s death for those who died at home. The limitations were mitigated by increasing the sample size by 20%. Hence able to project a clear picture and make it more representative of the patients with persistent GTD attending the two referral hospitals in Tanzania.
[bookmark: _Toc528237940]RECOMMENDATIONS
1. Furtherstudies to be conducted on disease recurrence, factors leading to drug resistance and long term survival of patients with persistent GTD in our set up.
2. Not all patients who are resistant to single agent Methotrexate should change to combination chemotherapy. There is a room for single agent Actinomycin D for those with serum β-hCG of less than 100 IU/L. This will not only decrease expenses incurred by patients and government in buying drugs but alsotoxicity from the use of combination chemotherapy. 
3. High risk patients should be treated  EMA/CO, since this study and  literature report a higher compete response rate from EMA/CO as compared to MAC
4. Only 22% of our patients had histology results, hence we recommend improvement of pathological diagnosis of these patients.
5. I recommend larger studies on treatment outcome of patients with persistent GTD in our set up.
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[bookmark: _Toc528237943]Appendix i: Treatment protocols used by the two referral hospitals
[bookmark: _Toc528237944]Muhimbili National Hospital
Disease diagnosis was made clinically after evacuation of molar pregnancy and the following criteria were used:
I. At least 2 values of  10% or greater rise in beta hCG level 2 weeks apart
II. hCG3 plateau readings level weeks duration
III. Elevated beta hCG level  6 months post molar evacuation
IV. Histology confirmation of choriocarcinoma
Low risk patients received single agent Methotrexate while high risk patients receive MAC (Methotrexate, Dactinomycin, and Cyclophosphamide, those who were resistant to MAC, changed to EMA/CO.

Ocean Road Cancer Institute
Diagnostic criteria used were;
I. A plateau of beta hCG of four value plus or minus 10% for a period of 3 months that is day 1, 7, 14 and 21
II. A 10% or greater rise in beta hCG levels for three or more values of at least 2 weeks
III. Persistency of beta hCG levels for more than 6 months after molar evacuation
IV. Histology confirmation of choriocarcinoma
Low risk patients were given single agent Methotrexate while high risk patients received EMA/CO. IT Methotrexatewas given as prophylactic for CNS disease

1. [bookmark: _Toc519849848]

[bookmark: _Toc519849849]






[bookmark: _Toc528237945]Appendix ii:  Data extraction sheet
1. Form number………………………….
2. Patient registration number…………….
3. Patient Initials……………………….
4. Place of residence……………………
5. Age of the patient……………………....
6. Date of diagnosis……………….
7. Date of starting treatment………………
8. Date of outcome assessment……………
9. Date of death……………………………
10. Marital status                                                                                                                              
a. Single                                                                                                                                              b. Married
c. Cohabiting
d. Separated
e. divorced
11. Parity ………………………………….
12. Education level                                                                                                                                     a. No formal education                                                                                                                        b. Primary school                                                                                                                                c. Secondary school                                                                                                                             d. Collage/University
13. Occupation                                                                                                                                           a. Peasant                                                                                                                                             b. Employed                                                                                                                                        c. Self-employed                                                                                                                                  d. unemployed
14. HIV status                                                                                                                                            a. Positive                                                                                                                                            b. Negative                                                                                                                                          c. Not known
15. Antecedent pregnancy outcome                                                                                                          a. Mole                                                                                                                                                b. Abortion                                                                                                                                           c. Term
16. Histological subtype when available                                                                                                    a. Choriocarcinoma                                                                                                                             b. Placental Site Trophoblastic Tumor                                                                                                c. Epithelioid Trophoblastic Tumor
17. Clinical presentation (tick appropriate)                                                                                                            a. abnormal vaginal bleeding…….                                                                                                     b. abdominal pain……..                                                                                                                        c. mass protruding per vagina………                                                                                                  d. grossly enlarged abdomen……….                                                                                                  e. cough………….                                                                                                                                 f. dyspnea………                                                                                                                                g. signs of cns manifestation i.e. convulsion, loss of consciousness, irritability etc……..                 
h. other (specify)……….
18. Beta hCG level at diagnosis (IL/U)                                                                                                     a. <1000                                                                                                                                              b. 1000 – 10,000                                                                                                                                  c. 10,000 – 100,000                                                                                                                            d. >100,000                                                                                                                                          e. Not stated
19. FIGO stage                                                                                                                                         a. I                                                                                                                                                       b. II                                                                                                                                                      c. III                                                                                                                                                     d. IV
20. WHO prognostic factor score                                                                                                              a. 0 – 4                                                                                                                                                b. 5 – 6                                                                                                                                                c. > 7
21. Number of metastases site…………….
22. Site of metastases (Tick appropriate)                                                                                                                           a. Vagina……………………………..                                                                                                                                        b. Lung………………………………..                                                                                                                                           c. Spleen and kidney…………………                                                                                                                      d. GI tract…………………………….                                                                                                                                          e. Brain ……………………………..                                                                                                                                            f. Liver ……………………………….                                                                              G. other (specify)

23. Primary chemotherapy regimen                                                                                                                  a. Methotrexate                                                                                                                                    b. Actinomycin D                                                                                                                                c. MAC                                                                                                                                                 d. EMA/CO 
f. other (specify)
24. Treatment response following primary chemotherapy                                                                        a. complete response                                                                                                                           b. persistent disease.
c. relapse                                                                               d. death

25. Number of chemotherapy cycle required achieving complete response? .........
26. Changed to second chemotherapy regimen                                                                                         a. Yes                                                                                                                                                  b. No     
27. Reason for change to second regime                                                                                                   a. drug resistance                                                                                                                                 b. toxicity                                                                                                                                             c. recurrent disease
28. Changed to which regime?                                                                                                                  a. Actinomycin D                                                                                                                                b. MAC                                                                                                                                                c. EMA/CO                                                                                                                                        d. PEBA                                                                                                                       
            e. Other (specify)
29. Treatment outcome of second chemotherapy                                                                                                                         a. Complete Response                                                                                                                                                                                                                      b. Persistent disease                                                                                                                             c. Relapse disease                                                                                                                                        d. Death    
30. Number of chemotherapy cycles required to achieve complete response.
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