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Molecular blockade of angiogenic factors: A new 
therapeutic tool for the treatment of abnormal 
uterine bleeding
Dear Editor,
Abnormal uterine bleeding (AUB) has been one of  
the most common gynecological symptoms among 
adolescent and peri‑menopausal age group.[1] Combined 
oral contraceptive pills (OCP), progestin, non‑steroidal 
anti‑inflammatory drugs (NSAIDs), anti‑fibrinolytic agents, 
danazol, and gonadotropin releasing hormone (GnRH) 
agonists are presently advised as pharmacotherapeutic 
agents.[2] Combined OCPs are targeting the bungled 
co‑ordination of  unopposed estrogen stimulation 
and hampered progestational induction of  tissue 
factor (TF) and plasminogen activator inhibitor‑1 (PAI‑1) 
in anovulatory dysfunctional uterine bleeding (DUB). 
It counteracts the proliferative and angiogenic effect 
of  estrogen on endometrium.[3] GnRH agonists like 
leuprolide and androgenic synthetic steroid like danazol 
induce chemical menopause by reducing follicle stimulating 
hormone and luteinizing hormone. However, their use 
is associated with various adverse effects. NSAIDs like 
naproxen and mefenamic acid are used to reduce the 
vasodilating prostaglandin imbalance in case of  ovulatory 
DUB.[2] Although, the basic pathophysiological mechanism 
of  AUB lies around the impaired hemostasis with vascular 
derangement and disturbed neo‑angiogenesis, the current 
medical strategies are not directed to attack the step of  
disturbed angiogenesis. This correspondence is an attempt 
to propose a hypothetical view on the use of  molecular 
angiogenic factor inhibitors in the treatment of  AUB.

Physiological angiogenesis is the key mechanism for 
degeneration and regeneration of  endometrium of  female 
reproductive cycle. The maintenance of  endometrium and 
its shedding is a well co‑ordinated mechanism that swings 
between hemostasis and neo‑angiogenesis. In normal 
menstrual cycle, estradiol increases the Fetal liver kinase‑1/
Kinase insert Domain Receptor (Flk‑1/KDR) i.e., Vascular 
Endothelial Growth Factor Receptor‑2 (VEGFR‑2) 
expression in endometrial endothelial cell during proliferative 
and mid‑secretory phase also to a lesser extent. It also 
induces human endometrial stromal cells (HESC) to express 
vascular endothelial growth factor (VEGF) and endometrial 
endothelial cells to express angiopoietin‑2 (Ang‑2). This 
ultimately stimulates angiogenesis necessary for proliferation 
of  endometrium.[4] Expression of  VEGF receptor is also 
stimulated by hypoxia and VEGF itself. Progesterone 
induces an angiostatic and vessel stabilizer factor, named 

angioprotein‑1 (Ang‑1) to counteract this process.[3] In the 
secretory phase, progesterone not only induces TF mRNA 
and PAI‑1 but also inhibits the expression of  HESC matrix 
metalloproteinase‑1, 3, and 9.[2] Besides being an initiator of  
coagulation cascade TF is also involved in angiogenesis via 
protease activated receptor‑2.[5] Specifically in the cases of  
anovulatory DUB, myoma and use of  long term progestin 
only contraceptives (LTPOC), there is increased expression 
of  VEGF, basic fibroblast growth factor and transforming 
growth factor‑β and increased micro vessel density.[6] LTPOC 
induced dysregulation of  endometrial blood flow results in 
hypoxia/reperfusion generating reactive oxygen species that 
can directly damage endometrial vessels or result in decreased 
expression Ang‑1 and enhanced expression of  Ang‑2 and 
VEGF. Furthermore, LTPOC results in the focal induction of  
TF to directly activate intracellular signaling cascades leading 
to formation of  thrombin. Conjointly these mechanisms 
give rise to fragile blood vessels.[3] Increased expression of  
VEGF/VEGFR is also found in endometrioid endometrial 
carcinoma in which AUB is a potential risk factor.[6] In case 
of  carcinoma, increased endometrial cell proliferation is 
mediated via the up regulation of  same.

Thus, it is evident that angiogenic molecules like VEGF, 
TF are novel targets for therapeutic intervention. However, 
these angiogenic molecules like VEGF are also necessary 
for normal maintenance of  endometrium. VEGF inhibition 
can be mediated by direct neutralization of  VEGF and 
inactivating functional VEGF receptors. So, intervention 
should be done in a local short acting and reversible way 
preferably by blocking VEGF receptors. However, VEGF 
inhibitors like bevacizumab, aflibercept are already in market[7] 
and ramucirumab, a monoclonal antibody is also designed 
against VEGFR‑2. Among these, bevacizumab is proved to 
be well tolerated in a phase II clinical trial.[8] Recently, there is a 
drug named, Icon, an immunoconjugate molecule that hinder 
neo‑angiogenesis and also target pre‑existing vascular lesion.[5] 
A reversible VEGF/FGF receptor tyrosine kinase inhibitor, 
named as PD 173074 (trade name Calbiochem) is already 
designed and it claims to inhibit autophosphorylation of  FGF 
receptor and over expression of  VEGFR‑2 in vitro.[9] It also 
inhibits FGF and VEGF induced angiogenesis in vivo.[7] In 
2002, Nowak, et al., also obtained a patent of  a compound that 
includes type I interferons, pirfenidone, heparin, heparin‑like 
polyaromatic anionic compounds, heparin‑sulfate‑based 
compounds, secreted or soluble FGF receptors, and/or 
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arginine‑glycine‑aspartic acid peptide. It inhibits the response 
of  angiogenic growth factors and suitable for topical use.
[10] These targeted molecular drug therapies may reduce the 
burden of  systemic side effects of  other drugs. So, clinical 
trials of  these drugs can be carried out as a search for a new 
tool for treating AUB to find out its applicability in therapeutic 
settings. The risk‑benefit ratio and cost and availability issues 
of  these particular drugs should be explored.
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Trends of AUB in tertiary centre of Shimla hills
Dear Editor,
Abnormal Uterine Bleeding (AUB) affects 10‑30% of  
menstruating women at any one time and may occur at some 
time during the perimenopause in up to 50% of  women.[1] 
We would like to project the circumstances peculiar to the 
hill state of  Himachal Pradesh, which at times necessitate 
management decisions to be taken because of  peculiar 
topographic and geographical location of  this state. Out of  
20,784 new patients who attended the gynecology outpatient 
department at Kamla Nehru Hospital, Indira Gandhi Medical 
College, Shimla from November 2011 to October 2012, 3554 
women (17.09%) presented with complaints of  AUB. Most 
of  the women in reproductive age group had irregular cycles 
and excessive flow during periods. Women at the extreme 
of  reproductive age presented mainly with anovulatory 
cycles. Statistics of  AUB in Kamla Nehru State Hospital, 
Indira Gandhi Medical College, Shimla are: Menorrhagia: 
812 (3.9%), puberty menorrhagia: 92 (0.44%), metrorrhagia: 
1301 (6.25%), oligomenorrhea: 215 (1.03%), hypomenorrhea: 
138 (0.66%), polymenorrhea: 267 (1.28%), anovulatory cycles 
including perimenarchal: 151 (0.72%) and perimenopausal: 
295 (1.41%), post‑coital bleeding: 20 (0.09%), post‑menopausal 
bleeding: 130 (0.62%) and leiomyoma: 133 (0.63%).

Incidence of  hysterectomy: Total 777 hysterectomies, 
abdominal and vaginal, were performed during November 
2011 to October 2012 for gynecological causes, both 
benign and malignant at Kamla Nehru State Hospital. 
453 (58.3%) were attributable to AUB. Rest of  the statistics 
for hysterectomies in our institute include:
Abdominal hysterectomy

Leiomyoma 249 (32.04%)
Adenomyosis 21 (2.70%)
Endometrial polyp 9 (1.15%)
Endometrial carcinoma 20 (2.57%)
Carcinoma cervix 32 (4.11%)
DUB not responding to medical management 56 (7.20%)

Vaginal hysterectomy
Leiomyoma 22 (2.83%)
DUB 23 (2.96%)
Adenomyosis 5 (0.64%)

WHY HYSTERECTOMY?

Hysterectomy is one of  the most prevalent surgeries 
worldwide. Menorrhagia is the primary indication and 
is not always a response to an anatomical disease. New 
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