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ABSTRACT

Prostate cancer (PC) and Androgenic Alopecia (AGAye both common diseases in elder men. It seeats th
androgen plays a crucial role in the growth and elepment of prostate cancer. Therefore, the curistotly
intended to investigate the relationship betweedragenic alopecia and prostate cancer. The presémdy is a
case-control study conducted on 75 patients witisiate cancer (case group) referring to Imam Khavindbspital
in Sari, Iran. The case group was compared with tioatrol group (75 healthy individuals). The intedd
questionnaire of the study included informationtsas the age, sex, duration of disease, stagesefde, level of
PSA, time diagnosis and time of interview for b# participants. The results of interview and daliexamination
along with the patient’s information all were fildn the questionnaire and were statistically azely by SPSS
after data collection. The mean age of PC group lealthy group was respectively 69.08 £8.97 andib& 10.16
years. The average level of PSA was 10.86 + 11d/ 2466 + 2.7 ng/ml in PC and healthy group in tuithe
average duration of cancer was 12.63 +9.19 momH3C group. Furthermore, about 6.7% of cancer gais were
in stage |, 48% were stage Il, 29.3% were in stHhhand 16% were in stage IV of prostate cancersiBles, the
number of cancer patients who had both frontal amutex alopecia (baldness) altogether exceededtineal
individuals (P=0.002). According to the resultstbé present study, there was a significant relagiop between
prostate cancer and androgenic alopecia which mighte been caused by the effect of androgens dndisgases.
Consequently, androgenic alopecia can be considaseahe of the risk factors associated with prastatncer.
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INTRODUCTION

Hair, as a symbol of youth, health and fertilitgstan incredible effect on individual's self-coritte, interpersonal
relationship and social status in terms of soaahmunication and psychological dimensions [1]. Adcia refers to
the state of hair loss in the normal areas of ¢ya@iwth especially on the scalp. In other wordspatia is a hair loss
with special pattern [2]. In order to confirm whetlone has entered alopecia phase, pull test & diging which
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about 20 to 40 strings of hair are hold firmly gmaled gently so that the number of plucked halreutd not
exceed 6 in normal conditions. The test is repdidadn both sides of the head; if more than 6 drioighair is
plucked in each test, the person has alopecia [3].

Alopecia is divided into two main types i.e. scagrialopecia, Cicatricial Alopecia, in which the théillicle is
damaged and non-scarring alopecia in which the fodlicle is normal while the hair growth is abnan The
former, i.e. scarring alopecia, causes permanentdss as the result of damages to the hair feicErythematous
plagues may come along with or without scaly skile tb infections, autoimmune disease, sarcoidtsisma to
the scalp or radiotherapy. Different biopsy findinig this case include lymphocytic proliferatioro@and the hair
follicle, damaged follicles, thin atrophic epideanand thick sclerotic dermis [4].

Male-pattern hair loss is most often an age-depandisease and occurs most commonly along withgatgirnthe
extent that 30% and more than 50% of men suffen fiail loss respectively by the age of 30 and 5@tukly has
shown that almost half of the white men above 4@rydave androgenic alopecia [5,6]. The inciderfcR@A is
important contributing to, first, psychological asacial problems and second, various diseasesaéyseormonal
disorders or even tumor [7]. Each hair follicleerstthree phases namely anagen [growth statejerafaessation
state; a temporary and short transition stage mtweowth and rest] and telogen [rest state]. Fdlicle contains
androgenic receptor. In the presence of androggmres enter anagen phase temporarily and get tectjvas the
result, scalp hair follicles get smaller which make hair grow shorter and softer. Subsequentlg, ttinner
colorless hair over the body are substituted fakdr pigmented hair. Due to the hair loss in AGlere will be a
deviation from the normal hair cycle which is thetarally reversible. Advanced AGA, however, may rexpond to
the treatment because the inflammation that caversurroundings of follicle bulge may irretriewallamage the
follicular stem cells [2].

That there is a relationship between male-pattatdrigss and androgen has been already proven. derttas a
crucial role in the growth and development of passtcancer. Nevertheless, a constant direct rakdtip has not
yet been observed between male-pattern baldnesprastite cancer. Alopecia in young men [under &y old]
as well as hair loss on vertex area may provideregfound for prostate cancer in the later stagdiéeo Prostate
cancer [PC] and androgenic alopecia [AGA] both #we most common disease in elder men. The increfse
androgenic receptors for the 5-alpha-reductasene@zponverts testosterone to DHT and ultimatelyeases hair
loss. Androgen affects the development of prostateer by activating mutations in androgen receggoes during
the development of PC under the influence of pasitiearrangement and gene expression, ligand-indepé
activity and mutation of androgen receptor gene3[3)].

With respect to the fact that several studies mte/et been conducted on the same subject eslydnifan and in
order to better understand the relationship betws®A and PC diseases, raise the awareness of pduysiand
patients and better control the aforesaid disegsasicularly the prevention and control of prostatincer, the
current study intended to investigate the relathdm between androgenic alopecia and prostate cance

MATERIALSAND METHODS

The present study is a case-control study condumtedatients with prostate cancer (case group)yriefeto the

urology, radiotherapy and chemotherapy clinicsroém Khomeini Hospital in 2014 in Sari, Iran. Thesearoup

was compared with the control group (healthy irdlinls). To this end, first, patients with prosteamcer, already
diagnosed by an expert urologist and pathologistevassigned to cased group and participated isttigy. The

exclusion criteria for the selected case group veevague history of prostate cancer, benign pricstgperplasia
disease, a history of other cancers except forta@sancer, a history of hair loss due to otharsea than
androgenic alopecia. Finally, almost 75 patientdh wrostate cancer were assigned to the case dpeagd on the
statistical sample population. The control grougided patients without PC referring to the urologdiotherapy
and chemotherapy clinics. The exclusion criteriatfee selected control group were a family histofyprostate

cancer amongst their first-degree and second-degledves as well as benign prostatic hyperplalsease.
Finally, once the patients were examined in terfrege, sex and matching between case and contropgr almost
75 individuals were assigned to the control group.

The procedure and objectives of the current study explicated to each individual after both cas# emntrol
groups were selected. Once the consent and patimipof the individuals were ensured, a writtefoimed
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consent was voluntarily obtained from each pariiotp Afterwards, the participants were interviewaad
underwent clinical examination by research admiaists. The collected information including the agex,
duration of prostate cancer, stage of cancer, le/€ISA, time of diagnosis, time of interview, tia@nt regimen
and the history of PC in the family of all partiaits were carefully examined and their responses filked in the
guestionnaire. Next, all the participants of bo#tse and control groups were introduced to a detowash for
clinical examination and determination of the pattef scalp hair loss. The pattern of scalp hagslfor all the
intended participants was examined based on MaldHiamilton-Norwood Scale. Furthermore, the pattdrhair
loss in the ages of 30 years as well as the tinmeerview were recorded for both groups.

___Stage I Stage 11 Stage 111 Stage IV

-—

Figure 1: Modified Hamilton-Norwood Scale

Modified Hamilton-Norwood Scale
Stagel: Normal (No Baldness)
Stagell: Frontal Baldness

Stagelll: Vertex Baldness

Stage | V: Frontal and Vertex Baldness

The results of the aforementioned interview andicdil examination along with the obtained inforraativere filled
in the questionnaire of each participant. Afteradedllection, the ultimate information was filled the statistical
data sheet of the study. Once the qualitative detiee codified, all the variables and responsesrett8PSS (V.
18.0, Il Chicago Inc.) and were statistically arzad using descriptive statistics, t-test, chi-squand Fisher's
Exact Test.

RESULTS

Almost 150 individuals participated in the presstutdy who were divided into two groups of 75 inchglpatients
with PC and healthy people. None of the participdratd already received any treatment for alop@tia.mean age
of the case (PC) and control group was respectigél98 + 8.97 and 68.45 + 9.24 years which wasifstgmt
(P=0.238). The mean weight was 74.35 + 9.24 kgGrgPoup and 69.48 + 11.62 kg in healthy group whiels not
a significant difference (P=0.611).

The average level of PSA in PC group was 10.86 . hiy/ml during the disease and 2.5 + 4.9 ng/minduthe
research period indicating a significant decre&sethermore, the average level of PSA was 2.667+ng/ml in
healthy group. Accordingly, there was not any digant difference between the PC and healthy groaperms of
the current level of PSA (P=0.626).

The average duration of disease was 12.63 = 9.18thwdn the case group (PC). Moreover, 5 prostateer
patients (6.7%) were in stage |, 36 patients (48%e stage I, 22 patients (29.3%) were in stalgandl 12 patients
(16%) were in stage IV of prostate cancer.

In terms of the current status of alopecia in thgipipants, an overall number of 23 participarts.8%) including
5 PC patients (23%) and 18 healthy individuals (Y8t4d no baldness; an overall number of 64 patitip
(42.7%) including 29 PC patients (45%) and 35 hwaldividuals (55%) had frontal baldness; an olferamber
of 21 participants (14%) including 12 PC patierig%) and 9 healthy individuals (43%) had vertexdhats; and
overall number of 42 participants (28%) including RC patients (69%) and 13 healthy individuals (B1f4d
simultaneous frontal and vertical baldness. Consetly there was a significant difference betweethlrase and
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control groups in terms of the current status ofpatia; that is, the number of prostate canceep&tiwho had
simultaneous frontal and vertical baldness surgbsenumber of healthy individuals (P=0.002).

Table 1: The Comparison between the participant groupsin terms of the current status of Alopecia

Groups

Alopecia Status Cae | Control | Overal
No Baldness (6.3%) (2%1?%) (152.2%)
Frontal Baldness (322‘:@\ (43 g%' (395 g%
Vertex Baldness (221_ ;%) (13%) (172_ i%)
Frontal and Vertical Baldness (382. ?% ) (171. g%) (2%?%)
Total (15(?%) (133%) (1%)%(3/0)

b g Juid g f ol S g i eSS g Jig R ik

M oAl

Figure 2: Thefrequency of participantsin termsof the current status of alopecia

In terms of the previous status (history) of alopdn the participants who were interviewed abd history of
alopecia in their 30s with reference to previoustpgraphy, an overall number of 127 participant8.3%)

including 70 PC patients (55%) and 57 healthy iitlials (45%) had no baldness; an overall numbel&f
participants (12%) including 4 PC patients (22% 44 healthy individuals (78%) had frontal baldnessoverall
number of 5 participants (3.3%) including 1 PC gatti(20%) and 4 healthy individuals (80%) had vehaldness.
Consequently, there was a significant differencevben both case and control groups in terms ofptfeious

status of alopecia; that is, baldness was moreaferv in healthy individuals than prostate cancatiepts

(P=0.003).
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Table 2: The Comparison between the participant groupsin terms of the previous status of AGA

. Groups
Alopecia Status Case Control Overall
70 57 127
No Baldness ©33% | (76% | (84.7%
2 14 16
Frontal Baldness 2.7%) | (18.6%) | (10.6%)
3 4 7
Vertex Baldness (4%) G.4%) | (4.7%)
Frontal and Vertical Baldness 0 0 0
Total 75 75 150
(100%) | (100%) | (100%)
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DISCUSSION

Hair loss and baldness are the most common probdériree modern society which cause many adversetsfion
economic and psychological states. One of the rpostalent type of baldness is male-pattern baldress
androgenic alopecia [2]. Although hair loss andlhaks can occur at any part of the body, its imddeon the scalp
of the head is more stressful [1]. The presentysintended to investigate the relationship betweaadrogenic
alopecia and prostate cancer in men. The mean fape &@C group was 69 years. In several credihldiss, the
most relative frequency of prostate cancer wasrtegdo be at the age range of 65 to 75 yearseire@l, age is
one of the effective risk factors on prostate cafib@ & 11].

According to the results of the current study, gamity of PC patients were in the stage Il anddilcancer. In the
stage Il, cancer is limited to prostate while iagg Ill, it was developed into the surroundinguésssuch as seminal
vesicle. Prostate cancer many not have any symjtothe early stages of development; thus, the bedtto
diagnose PC in the early stages is clinical screpridue to the extensive use of PSA test in the,@gost about
90% of the prostate cancers are diagnosed at tie stages; therefore, men will live a longer ldéter early
diagnosis [12 & 13].

Chen et al. [2004] found that androgenic alopeaa more prevalent in patients with a prostate Isigger than 30
cm® in compared with other patients in Taiwan [14].the present study, only 15% of the participantd ha
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baldness while 40% had frontal baldness, 27% hatxdaldness and 18% had simultaneous frontalvenigx
baldness. The number of cancer patients with sanaltus frontal and vertex baldness significantlpassed the
healthy individuals.

Amoretti et al. [2013] reported that there wasgm#icant relationship between vertex baldness pngtate cancer
in America. Nevertheless, there was not any relatigp between other patterns of baldness and P&y fblund that
vertex pattern of baldness is associated with @ifgignt increase in the risk of prostate cancéi.[1

Aria-Santiago et al. [2012] confirmed that thereswaa significant relationship between androgenipedia and
prostatic hyperplasia in Spain. They also found fetients with androgenic alopecia had a consiferarger
prostate size [16].

Wendy et al. [2000] found a significant relationshietween early vertex baldness and prostate camémerica
[17]. On the contrary, Ruben et al. [2010] repotteat there was not any significant relationshipneen frontal or
vertex baldness and prostate cancer at any agéhermore, they found that simultaneous frontal aedex
baldness was associated with a significant decrieaee risk of prostate cancer. They, ultimatelgncluded that
there is not any significant relationship betweallbess and prostate cancer [18].

Wendy et al. [1997] found that there was not amgnificant difference in the pattern of hair lossvibeen PC
patients and healthy individuals in America [19h @e other hand, Wright et al. [2010] indicatedttthe risk of
prostate cancer is less likely by 29% in patient® vexperience baldness at their 30s; furthermdwe,risk of
prostate cancer considerably decreases in patests60 years who have lost their hair in verted &ontal areas
[20].

Giles et al. [2002] did not observe any significaekationship between prostate cancer and frorafdrigss or
simultaneous frontal and vertical baldness [21]w#s found that not only the large benign prostaie also
androgenic alopecia is associated with androgealving testosterone and DHT. Moreover, the 5-alpttiictase
enzyme which converts testosterone to DHT playsiei@ role in androgens [2 & 22].

It was proposed that there may be a relationshiwdsn prostate cancer and androgenic alopecia. tHawseveral
studied confirmed while other studies rejected #dsumption. It seems that race, geographical tondiand
socioeconomic status have influential impact orse¢heesults. That is, in more developed countrigs,diagnosis
and treatment of prostate cancer is faster anddGre mostly in its early stages; besides, it @bpble that these
countries adopt a different pattern in terms ofspate cancer and even androgenic alopecia in cdsopato
countries like Iran. Nonetheless, the relationdfeépwveen the vertical pattern of hair loss and jtestancer is so
considerable that it was also observed in the nustidy. It seems that further studies are reduirehis field. The
noteworthy point of the present study is that batdnwas more prevalent in healthy individuals ttemcer patients
at the age of 30 years. Wright et al. [2010] fotimat patients who experience baldness at theiaB®tess exposed
to the risk of prostate cancer [20]. Converselyb&uindicated that there is not any relationshippvben baldness
and prostate cancer at any age [18].

In the current study, the average weight was 7éhkgostate cancer group. Research has shown ltlegseanen are
more likely to incur precancerous changes in tipeostate and they are more at the risk of prostatecer.
Overweight men are three times more exposed taskef developing prostate cancer. Furthermore rik of the
development of prostate cancer into osseous tissueases in obese men. Obese individuals are liketg at the
risk of androgenic alopecia [8 & 23].

CONCLUSION

According to the results of the present study,aheas a significant relationship between the risgrostate cancer
and androgenic alopecia which might been causeithdeffect of androgens on these two diseaseshémmbre,
like many studies, vertex baldness was more pravdle cancer people. Therefore, vertex baldness lman
considered as one of the risk factors associateti wiostate cancer. However, further investigati@ame
recommended to be conducted into this field withremarecise details and greater sample size.
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