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DPAI CUONG

Bénh Iy thiéu mau tan huyét & thai nhi va so
sinh (HDFN — Hemolytic Disease of the Fetus
and Newborn) con dugc biét dén véi tén goi bt
ddng mién dich nhém mau Rhesus dugc mo ta
lan dau tién bdi mot nit ho sinh tai Phap nim
1609. Dén dau thé ky XX, nhiéu nha khoa hoc
cho ring céc triu ching nhu thiéu mau tan
huyét, c6 hong ciu non, vang da ning va phi
toan than & thai nhi [4 nhitng triéu ching cda
cting mot bénh va bét dau di tim cin nguyén cua
hién tugng nay. Nam 1941, hai tac gid Levine,
Stetson va cdng su da xac dinh duge phan tng
khang nguyén — khang thé trong thai ky gy ra
bénh Iy “erythroblastosis foetalis”, thai nhi va so
sinh thiéu méu tan huyét do bt tuong hgp hong
cAu véi me va ciing x4c dinh mac do bénh thiéu
méau tan huyét thai nhi va so sinh niing nhe cia
thai nhi c¢6 méi lién quan truc tiép véi ndng do
khang thé anti-D trong méu me.

Khi c¢6 hong ciu la chui vao hé tudn hoan
cta mot ngudi bat ky, hé mién dich cua ngudi
nay lap tic ddp Gng bang céch sinh ra khang
thé, goi la “khang thé khang hdng cu” (red cell
alloimmunization). Su dép tGng véi yéu t6 Rhesus
cing gibng nhu thé, hong cAu cé Rhesus (+) cua
thai chui vao mau me Rheus (=) trong thai ky
sé dugc dap tng ngay bing viéc sinh ra khéng
thé antiRhesus. Khang thé nay xuyén qua banh
nhau, vao méu thai nhi sé lam xudt hién phan
ting khang nguyén (Rh antigen) — khang thé (Rh
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antibody), gdy v3 hong cau, véi bénh canh thai
nhi bi thiéu méu tan huyét, tang bilirubine, va
phu toan than.

Trudce khi ¢6 siéu Am san khoa, bénh nay chi
duoc phat hién sau sinh, nén goi la “bénh thiéu
méu tan huyét so sinh”. Hong cu cua bé so sinh
bi v3 nhiéu, co thé cta bé dua céc hdng cAu non
(erythroblasts) ra hé tudn hoan dé chuyén chd
dt oxy dén cac co quan ngoai vi nén bénh nay
con dugce goi la “erythroblastosis fetalis”.

Ngay nay, véi siéu 4m va choc do bi, hit duge
méu thai nhi & cubng t6n, bénh I nay dugc chan
dodn x4c dinh ngay tit trong bao thai, vi thé, tén
goi “bénh thiu mau tan huyét thai nhi va so
sinh” 1a thich hgp nhét.

CO CHE BENH SINH

Bénh thiéu mau tdn huyét thai nhi va so sinh
do déi khéng mién dich yéu t& Rhesus gitta me
va thai nhi, x4y ra khi mau me c6 yéu t& Rh (-),
thai nhi Rh (+). Yéu t6 Rhesus dugc dit tén
theo loai khi Rhesus, vi da tim thiy yéu t nay
lAn dau trén hong cu ctia khi. V& mit di truyén,
véi cac ki thuat DNA mdi, cac nha khoa hoc da
x4c dinh dugce vi trf caa gen gay bénh thiéu mau
t4an huyét thai nhi va so sinh ndm trén nhénh
ngin ctia nhiém sic thé s& 1. Chi c6 2 gen da
dugce phan 14p va duge cho [a nguyén nhan gay
ra bénh thiéu mau tan huyét thai nhi va so sinh,
dé 1a gen RhD va RhCE. Gen RhD thay déi
nhiéu hon, din t6i yéu t6 Rhesus 4m hay duong.



Do d6, khi néi vé& gen Rhesus, ngudi ta ¢ thé
néi tit [a RhD (Moise va cs, 2004). Ty 1é bénh
thiéu méu tdn huyét thai nhi va so sinh & Hoa
Ky ndm 2011 khoang 1,2%. Ty l1&¢ Rh (-) thay
déi theo ching toc (Smith va cs, 2013), chiém
khoang 15% ngudi da tring & chau Au; 30% dan
tOc Basques & TAy Ban Nha va dudi 1% & nguodi
Eskimos, thé dan Bic My, Nhat, Trung Qubc.
Hién tai, ty 16 Rh (=) trong dan s6 Viét Nam
ngay cang ting do ty 1é két hon véi ngudi nude
ngoai nhiéu hon truge day.

Khi mang thai 1an dau tién (khong c6 siy thai
hodc nao hit thai trude d6), trong mau me chua
6 hodc 6 rat it khang thé chéng hdng cAu Rh
(+), nén bé so sinh lan sinh dau tién thuong
12 8n. Trong thai ky binh thudng, xdc suit c6
hién tugng mau me va mau thai nhi ¢6 thé tron
14n vao nhau khoang 75%. Trong sb nay, ¢6 1%
lugng mau thai nhi chui qua hé tuan hoan cua
me (tt 5 ml dén t&i da 15 ml) khi thai dugc
khoang 26 tuan. Khi s6 thai, mau me va so sinh
tron 1An nhidu hon. Hé mién dich cta me Rh
(-), khi tiép xtc v6i khiang nguyén Rh (+) trén
bé mit hong cAu thai nhi, sé san xuAt ra khing
thé IgG chdng lai khang nguyén RhD.

Néu trong khi mang thai lan dau, khoang tudn
26 — 28 thai ky, va ngay sau khi sinh trong vong
48 giv, me dugce tiém 300 mcg immunoglobuline
anti-D (Rh immunoglobulin — RhIG), thi ¢ thé
trung hoa duge hét cdc antigen RhD bam trén
bé mit hong cAu méau thai nhi chui qua banh
nhau hoic trong khi s6 thai va s nhau, tron véi
mau me. Tt d6, ngin chin dugc hé mién dich
cta me san xuAt ra khang thé chéng lai hong
cAu Rh(+) ctia thai nhi. Néu me khong dugc
tiém RhIG, khi mang thai lan thit nhi trg di, néu
thai nhi vAn ¢6 mau Rh (+), thi khang thé cta
me sé gip khang nguyén RhD gin trén bé mit
hdng cAu thai nhi. Phan tng khang thé — khéng
nguyén sé xay ra tai hdng ciu, gy vd hong ciu,
thai nhi sé bi thiéu mau. Mic d6 ning hoic nhe
tiy theo sb lugng khéng thé cia me dugc san
xuAt tit 1an sinh trude (Pollack va cs, 1981).

Khong phai tit ca cc trudng hop co thé me

Rh (-) tiép xtc véi hong ciu Rh (+) déu san
sinh ra khang thé khéang Rhesus. Thuc té, c6
thé phan biét 3 nhém dbi tugng phan tng khi
tiép xtc v8i hong cau Rh (+): khoang 60 — 70%
trudng hop c6 dap ng manh; 10 — 20% dap tng
yéu va 10 — 20% khong déap tng, khong sinh
khang thé du ¢6 tiép xic véi hong ciu Rh (+).

Ngoai yéu t6 Rhesus, mau ngudi cdon 3 nhém
ABO. Néu giita me va thai nhi c¢6 sy khong
tuong hop vé 3 nhém nay, doi khi, khang thé
anti A hodc anti B lam v& hdng ciu va ciing lic
pha hty cic khang nguyén RhD bé mit hong
cau thai nhi, 1am gidm nhe phan tng d6i khéng
khang thé — khang nguyén RhD.

Theo sy nhan biét ctia nhiéu tic gia, chi c6
13% chi khong phai tht ca thai nhi RhD (+)
c6 me RhD (-) (ma khong dugce tiém RhIG) c6
triéu ching tan huyét cia bénh thiéu mau tin
huyét & thai nhi va so sinh. Gidi tinh ciing 1a mot
yéu tb anh hudng dén su dép tGng cta thai nhi:
thai nhi 14 con trai Rh (+) cta me Rh (-) c6
nguy co phii toan than gip 13 1an va ty 1é ti vong
cao gip 3 1an so v&i con gai (Ulm va cs, 1999).

IgG anti-D 1a khang thé khong két dinh, c6
khi khong gin vao bd thé dé gay ra tan huyét
cho thai nhi, hdng ciu chi v& ra va nhiing manh
vd dé dén gan va lach dé cung cAp chét liéu cho
tai san xudt hong ciu. Do d6, khi thai nhi bi
thiéu mau niing, gan va lach déu to vi phai cung
cAp nhanh dé bu dip s6 luong hdng ciu bi va.
Hong ciu v sé giai phéng bilirubine, banh nhau
c6 thé pha huy bét bilirubine, nhung thai nhi
van c6 thé bi vang da do ndng do bilirubine cao.

Thiéu mau & thai nhi con dwa dén nhiéu hau
qua khac: t& bao ludi trong tiy xuong c6 thé ¢
miit trong mau ngoai vi ctia thai nhi, néu Hb giam
hon 2 g/dL; nhiéu hdng cAu non tit gan dua ra
dong tuin hoan néu Hb chi con 7 g/dL. D€ cung
cAp dt oxy cho cdc co quan, luu luong tim thai
nhi phai ting va ndong do 2 — 3 diphosphotidyl
glycerol cao hon binh thuong. Tuy nhién, nhiing
thay d6i sinh 1y d6 vAn chua bt dip ndi thiéu
oxy & cdc co quan. Thai nhi bi toan héa, ndng
do lactate & dong mach rén ting khi Hb dudi 8
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g/dL va cao & tinh mach rén khi Hb duéi 4 g/dL.
Phii toan than xuit hién sau cting. Co ché sinh
ra phit toan than chua dugc hiéu r6. C6 thé do
thiéu méu, ndng do albumin huyét thanh giam,
ap luc keo giam, gy ra phu. Hé thdng cdc mao
mach ting tinh thdm théu, sit huyét thanh ting
do hong cau bi phé huy, sé trd thanh “gbc ty do”
(free radical), gay rdi loan chitc ning 16p té bao

ndi mach.

BIEU HIEN CUA BENH LY HDFN

HDFN khong géy triéu chiing bénh 1y nao
quan trong & ngudi me, chi gy nhiu triéu
chiing bénh Iy cho thai nhi va so sinh. Triéu
ching 1Am sang tuy thudc lugng khang thé tu
méu me xuyén qua banh nhau dé vao hé tuan
hoan thai nhi, giy v hdng ciu & thai nhi:

— Thiéu mau, phii toan than, c6 thé c6 ¢
trudng, tran dich mang phdi va mang tim.

— Tang bilirubine huyét thanh, vang da c¢6 thé
niing tién dén vang da nhan (kernicterus).

- Gan va lach to; dua dén nguy co thai nhi
thiéu oxy, v& lach trong chuyén da va s6 thai.

— Ha dudng huyét sau sinh vi té bao tuyén tuy
ciing bi kich thich, tiét ra nhiu insulin.

— Suy ho hip, c¢6 thé kém suy tim do tran dich
mang phdi va mang tim.

Cén lam sang bénh thiéu méu tin huyét
thai nhi va so sinh kha dién hinh cta tinh
trang thiéu mau véi hemoglobin va hematocrit
thip, hong cAu ¢ mau dam lot khic nhau,
kich thudc khong bing nhau va khong c6 hong
cau tron (spherocytes). Ty 1& t& bao ludi ting
(reticulocytes), khoang tit 6 dén 40%. Cé thé
c6 hong cAu c6 nhan (hdng cAu non) > 10/100
bach cAu. Ngoai ra, s6 lugng bach ciu, tiéu cAu,
hay ndng do albumin huyét thanh c6 thé giam.
Nguoc lai, bilirubine cao do tan huyét nhiéu,
néu trén 4 mg/dL dugc xem 4 mitc d6 ning.

Sieu am 1A mot tién bo lén nhit trong
cich xt tri, theo doi triéu chitng bénh RhD
isoimmunization & phu nit c6 thai (Mari va cs,
2000). Pay 1a mot phuong tién gidp uwdc doan
tudi thai dé tit d6 xét cac chi sb sinh hoc khac
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ctia thai nhi. Bing siéu 4m c6 thé phat hién dugc
tinh trang phi toan than thai nhi (c8 trudng,
tran dich mang phdi, mang tim). Khi ¢ diu hiéu
phu, Hb da giam 7 — 10 g/dL tt gi4 tri trung binh
tinh theo tudi thai. Tuy nhién, ddu hiéu nay chi
xuft hién vao giai doan cubi cta doi séng thai
nhi. Hiéu qua ctia phuong phép truyén méu cho
thai rAt thdp. Ngoai ra, nhiéu truong hop thai
nhi bi thiéu mau rit ning vao khoang 3 thang
gitta thai ky nhung vAn chua xuét hién triéu
ching phu co thé.

Siéu Am con khao sat duge gan va lach thai,
14 2 noi ¢6 hoat dong vira thanh lap vita pha huy
hong cau thai nhi ¢6 bénh RhD. Ca 2 co quan
déu to ra, nhung khong lién quan téi mic do
thiéu mau. Nhiéu nha chuyén khoa ciing da di
tim nhiéu thong sb khéc c6 mic do tin ciy cao
hon nhu do vong dau, tinh ty 1& vong dau/vong
bung, do duong kinh tinh mach rén & trong va &
ngoai gan... nhung ho da that bai.

Thai nhi thiéu méu ning thuong phai ting
luu luong tim dé dem b du luong oxy dén céc
co quan khéc. Ngoai ra, tinh trang thiéu mau
¢ thai nhi thudong kéo theo sy giam do nhét
ctia mau dé tim khong can phai bép manh méi
dwa mau di khip co thé. Do d6, mau luu thong
nhanh hon trong mach mau. Siéu am Doppler
dua vao nguyén tic d6, do dinh tbc d6 méu
luu thong trong dong mach nao gitta (peak of
systolic velocity in middle cerebral artery — PSV
— MCA), dé tién luong mic do thiéu mau cta
thai nhi. Chéng han, PSV — MCA > 1,5 MoM
twong tng véi tinh trang thiéu mau tt trung
binh dén ning. Thuc hién siéu 4m Doppler do
dinh tbc do mau trong dong mach ndo gitta
nhiéu lan dé theo déi sy tién trién ctia tinh trang
thiéu mau 1 mot phuong phap khong xam nhap,
dugce lya chon hién nay.

DU PHONG BENH THIEU MAU TAN
HUYET THAI NHI VA SO SINH

1. TAt ca phu nt dén khém thai 1An dau tién
déu phai dugc lam xét nghiém huyét hoc gdbm
ca cong thic cic té bao mau, nhém mau hé



ABO va yéu t6 Rhesus. Ho so kham thai ctia
nhitng phu nit ¢6 Rh (=) can dugc dé riéng va
kham thai theo lich riéng.

. Hoi bénh rit cin than vé tién st ban than,
nhét [ vé san phu khoa.

. Yéu cAu xét nghiém cho nguoi chdng dé xem
yéu t& Rhesus ra sao. Néu ngudi chdng ciing
c6 Rh (-) thi thai nhi cling sé¢ Rh (=), khong
bi bénh Iy v& hong ciu do bit tuong hop
yéu t6 Rhesus. Néu chong Rh (4), cAn xét
nghiém thém dé biét dong hop tit (c6 2 gen
D, thai nhi chic chin sé c6 Rh (+) hay di
hop tit (c6 1 gen D+, x4c suét thai nhi c6 Rh
(+) chi dén 50%).

. Nhiing thai phu Rh (=), méi c6 thai lan dau,
ma chdng Rh (+) phai dugc tiém RhID khi
thai dugc 26 tuan.

. RhID con duge chi dinh cho nhiing phu
nit chua sinh con nhung da c6 sy thai, pha
thai, thai ngoai t& cung, choc do budng i,
sinh thiét gai nhau va choc do xuyén thanh
t cung, lAy méu cubng rén (fetal blood
sampling), xoay chuyén ngoi thai qua thanh

bung (theo ACOG).

THEO DOI THAI KY VA XU TRI

. Xét nghiém dinh luong khéng thé anti-D mbi
4 tuan dén 24 tuin, va sau d6 2 tuan mot lan
dén khi sinh.

. Néu khéng thé cta me ting, cin choc do bi,
lAy méu thai nhi & gbc cudng rén, chd bim
vao banh nhau, dinh lugng bilirubine va Hct
cta thai nhi. C6 thé dinh lugng DNA dé xé4c
dinh lugng khéng nguyén D trén bé mit hong
cau thai nhi, nhung hién nay, & Viét Nam
chua thyc hién duge.

. Néu bilirubine = 4 g/dL, thi hién tugng tdn
huyét da bat dau niang. Néu thém Hct thai
nhi < 30%, cAn tu vAn truyén mau cho thai.
. Ngoai ra, can theo doi bang siéu am Doppler,
dinh tbc d6 dong chay cia méu & dong mach
nio gitta mdi 1 — 2 tudn/lan. Néu PSV - MCA
> 1,5 MoM, két hgp véi Het < 30%, can can
thiép ngay.

5. C6 thé can thiép truyén mau cho thai nhi
trong tit cung, dé thai nhi khong bi chét luu.

TRUYEN MAU CHO THAI NHI,

XUYEN THANH BUNG ME

Tai cdc qubc gia phat trién hién nay, dudi
huéng dan cua siéu 4m, c6 thé thuc hién truyén
méu cho thai nhi bing kim truyén choc xuyén
qua thanh bung me. Ky thuat nay do Sir William
Liley phat kién va dua vao thuc té tit nim 1963,
ddng thoi 6ng cing dé& xuit choc do &i, dinh
lugng bilirubine dé biét duge mitc do thiéu mau
nang hay nhe cta thai nhi.

C6 thé truyén méu vao & bung thai nhi hodc
truyén vao mach mau & gbe cubng rbn (Moise
va cs, 1989). Néu truyén vao 6 bung thai nhi
sé truyén dugc nhiéu hdng ciu hon nhung lam
ciang & bung, co hoanh bi ddy 1én, tim bi ép, chic
ning tudn hoan khé khin. Ngoai ra, & thai nhi
4p sut tinh mach trung tdm (central venous
pressure) cling ting, chin ding dong chay cua
hé bach huyét & 6ng nguc nén dé vao tinh mach
tay — dau trai (left brachiocephalic vein). Day la
mot nguyén nhan [am cham sy hép thu té bao
méu khi thai nhi dugc truyén mau vao khoang
& bung (intraperitoine cavity). Néu truyén truc
tiép vao mach méau & gbc cudng rdn, phai truyén
vao chd cubng rén bam vao banh nhau, it di
dong. Cach nay c6 thém loi ich 13 c6 thé liy mau
thai nhi trudc khi truyén mau dé biét mac do
ning nhe va tinh lugng mau phai truyén. Tuy
nhién day 12 mot k¢ thuat kho.

Nhém mau truyén cho thai phai 1a nhém mau
O, Rhesus (), da dugc sang loc k§ va phai lam
phan tng chéo véi mau ctia me. Lugng mau can
truyén tiy thudc vao Het ban dau va tiy thude
tudi thai. Sau truyén mau, Het sé gidm 1% mbi
tudn, nén c6 thé phai tinh dén chuyén truyén
méu lap lai cho dén khi c6 thé chdm dit thai ky.

Ty 1é tai bién khoang 3%, gdm nhiém trung
&1, tim thai cham lai trong 24 — 48 gid sau choc
do, mau tu hodc chay mau chd dam kim vao
cubng rén. Vi vay can hét stc than trong vé mit
vo khuén khi thyc hién nhitng tha thuat xaAm
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l4n déi véi thai nhi. Ty 16 thanh cong khoang
95%, cttu dugc thai nhi bi thiéu mau tan huyét
ngay khi con trong ti cung, & cidc nudc da thuc
hién truyén méu nay. Can giai thich cin ké vé loi
ich va nguy co ciua phuong phap nay, ciing nhu
cho nguoi nha ky bién ban dong thuan thuc hién
sau khi nghe tu vAn day du.

THEO DOI BE SAU SINH

Néu bé sinh non thang, phai cham séc theo
quy trinh d6i véi bé sinh non. Ngoai ra, can chd
¥ thém triéu ching vang da, nong do bilirubine
ctia bé. Phai kip thoi cho chiéu dén hoic thay
mau dé bé khong bi vang da nhan (kernicterus),
tranh cho bé tai bién dbi véi ndo bo, vi vang da
nhéan thuong dua dén mot cude séng nhu thuc
vat! Cing can din do gia dinh vé tuong lai sinh
san mai sau, do ngudi chong Rhesus (+) nhung
1a di hop ti nén 1an c6 thai téi, c6 50% thai nhi
Rh (-) va 50% Rh (+).

KET LUAN

Bénh Iy thiéu méu tan huyét do bat tuong
hop yéu t6 Rhesus & Viét Nam c6 1& ngay cang
tang vi c6 yéu tb hon nhan véi ngudi nude ngoai
nhiéu hon trude day. Vi vy, cAn quan tim yéu
td Rhesus trén tit ci phu nit dén véi ching ta
dtt dé kham thai hay kham phu khoa. Khi nhan
ra ¢c6 mot phu nit c6 nhém Rhesus 4m, phai dian
dd ky vé tuong lai sinh dé sau nay. Néu ho c6
thai, cAn mdi nguoi chong dén xét nghiém yéu
t& Rhesus ngay. Néu ngudi chdng Rh duong, va
néu duoc, can dé nghi xét nghiém, xem 1a di hop
t&t hay dong hop ti. Sau khi ¢6 két qua, cin giai
thich cho thai phu va gia dinh v& nhitng nguy
co cho thai nhi, nhitng xét nghiém va lidu tiém
RhIG sau nay can dugc thuc hién dé dy phong
hiéu qua cho céc 1an sinh sau.

Can theo déi ndng do khang thé anti-D &
méu me trong thai ky. Néu ting, cAn theo déi
bing siéu 4m dinh téc d6 dong chay cta mau
thai nhi & dong mach nio gitta. Néu PSV —
MCA > 1,5 MoM, can choc 6i dé dinh lugng
bilirubine va néu duoc, rit 1 it mau thai nhi dé
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xdc dinh hematocrit thai nhi. Néu Het thai nhi
giam < 30%, cAn truyén mau cho thai nhi. Khi
thai ky dugc 26 tuan ciing nhu trong vong 72 gid
sau sinh phai tiém RhIG. Bénh vién cin chuin
bi RhIG va loai mau “hiém” Rh (=) dé du phong
bang huyét sau sinh dbi véi cac san phu Rh ().

TAI LIEU THAM KHAO

1 Levine P, Katzin EM, Burham L. Isoimmunization in pregnancy: its possible
bearing on etiology of erythroblastosis fetalis. JAMA 1941,116:825-827.

2. Moise KJ, Creasy RK, Resnik R, lams J. Hemolytic disease of the fetus and
newborn.Maternal-Fetal Medecine: Principals and Practice, ed 5. Philadelphia:
Elsevier; 2004.

3. Smith HM, Shirey RS, Thoman SK; Jackson JB. Prevalence of clinically significant
red blood cell alloantibodies in pregnant women at a large tertiary-care facility.
Immunohematol. 2013;29(4):127-130.

4. Pollack W. Rh hemolytic disease of the newborn: it cause and prevention. Pro
Clin Biol Res 1981;70:185-302.

5. Ulm B, Svolba G, Ulm MR, Bernaschek G,Panzer S. Males fetuses are particularly
affected by maternal alloimmunization to D antigen.Trasfusion 1999;39(2):169-
173

6. Mari G for the Collabotive Group for Doppler Assessment of the blood velocity
in anemic fetuses. Non-invasive diagnosis by Doppler ultrasonography of
fetal anemia due to maternal red-cell alloimmunization. New Engl J Med.
2000;342:9-14.

7. Prevention of RhD alloimmunization. American College of Obstetricians and
Gynecologists Practice Bulletin 1999;4.

8. Moise KJ, Jr, Carpenter RJ Jr, Kirshon B, Deter RL, Sala JD, Cano LE. Comparison
of four types of intrauterine transfusion: effect on fetal Hematocrit. Fetal therapy
1989;4(2-3):126-137.

Tiép theo bai  NHUNG TIEN BO TRONG VIEC

trang 51 CAI THIEN HIEU QUA TIEP CAN

TAI LIEU THAM KHAO

1. Ganatra B, Gerdts C, Rossier C, et al. Global, regional, and subregional
classification of abortions by safety, 2010-14: estimates from a
Bayesian hierarchical model [published correction appears in Lancet.
2017 Nov 25;390(10110):2346]. Lancet. 2017,390(10110):2372-
2381. doi:10.1016/S0140-6736(17)31794-4

2. White K, Carroll E, Grossman D. Complications from first-trimester
aspiration abortion: a systematic review of the literature. Contraception.
2015;92(5):422-438. doi:10.1016/j.contraception.2015.07.013

3. Safe Abortion: Technical and Policy Guidance for Health Systems.
2nd ed. Geneva: World Health Organization; 2012.

4. Meirik O, My Huong NT, Piaggio G, et al: Complications of first-
trimester abortion by vacuum aspiration after cervical preparation
with and without misoprostol: a multicentre randomised trial. Lancet.
2012; 379(9828): 1817-24.

5. Kulier R, Kapp N, Gulmezoglu AM, Hofmeyr GJ, Cheng L, Campana
A. Medical methods for first trimester abortion. Cochrane Database
Syst Rev. 2011,2011(11:CD002855. Published 2011 Nov 9.
doi10.1002/14651858.CD002855.pub4
WHO Technical Report Series. WHO. Vol. 871, Geneva: WHO, 1997.

7. Cameron S. Recent advances in improving the effectiveness and
reducing the complications of abortion. FI000Res. 2018;7:F1000
Faculty Rev-1881. Published 2018 Dec 2. doi10.12688/
f1000research.154411

8. Grimes DA. Medical abortion in early pregnancy: a review of the
evidence. Obstetrics Gynecology 1997;89:790-796.

9. Health Worker Roles in Providing Safe Abortion Care and Post-
Abortion Contraception. Geneva: World Health Organization; 2015.





