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THE ISSUE OF RISK FACTORS FOR
SUBARACHNOID HEMORRHAGE

The article discusses the problem of occurrence of subarachnoid hemorrhage (SAH), the
statistical data on the incidence together with the most frequent causes of mortality. It has been
described the risk factors for SAH in detail, depending on the division into two large categories
of modifiable and non-modifiable, and analyzed from the standpoint of evidence-based medicine
with the indication of authenticity.
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Subarachnoid hemorrhage (SAH) — one of severe, life threatening kind of the hemorrhagic
stroke that occurs frequently and makes out nearly 5% of all strokes. According to the research
data of the World Health Organization disease incidence of SAH diversifies tenfold from 2 cases
per 100 000 humans in Beijing to 27 per 100 000 humans in Japan. High level of the disease
incidence is observed in Finland - 22 per 100 000 of population [1-5]. Disease incidence in the
North America (USA and Canada) is 10,5 per 100 000 of population [6-9]. Taking into account
the patients who died in the early terms after hemorrhage, prevalence of SAH in Japan reaches
32 per 100 000 of population [3, 10]. Generally, from 10 to 20% of the SAH patients have fatal
outcome on the way to hospital, and approximately 25% of sufferers die within the first 24 hours
[11, 12].

According to statistical collection of the Ministry of Health of the Republic of
Kazakhstan (RK) "Health of the Republic of Kazakhstan and activities of public health
organizations in 2013", index of the global population incidence by category “Diseases of blood
circulationy is 13391.6 per 100 000 of population [13]. Cerebral stroke morbidity in the RK is
3.7 per 1000 of population, 52% of which goes for acute stroke [14]. Stroke mortality rate is
equal to 1.08 per 1000 of population, which is considered as 26% from total mortality in
Kazakhstan. Also stroke «leaders» for reasons of disability in the RK and reaches 104,6 per
100 000 of population.

Worldwide population research results testify the fact that for the last 40 years prevalence

of SAH has not changed essentially. Disease incidence increases with age, reaching its peak at



the age from 49 to 55 [1-3, 10, 15, 16]. Women suffer for 1,6 per cent more frequently than men,
although given inequality fluctuates in various populations [1-4, 17]. Certain researchers
consider that hormonal status explains that kind of inequality. Also there are race differences, for
example, in the North America SAH risk ratio of black men to white population is 2,1:1, besides
this black and latino Americans are considered to have high SAH incidence rate than white
Americans [17-19].

The main causes of SAH, excluding injury, are a rupture of saccular brain aneurysm 85%,
perimesencephalic hemorrhage 10%, arteriovenous malformations, spontaneous dissection of the
cervical arteries and others 5% [20-22]. Intracranial aneurysms are usually single in 70 to 75% of
cases, but they can be multiple in 25 to 50% of cases [23, 24]. Aneurysmal SAH are the most
commonly caused by vascular lesion of the following systems: the anterior communicating
artery and forebrain 40-50%, the internal carotid artery and posterior communicating artery 15-
20%, the middle cerebral artery 15-20%, the main and posterior cerebral arteries 3-5%, other
arteries 4-9%. The frequency of the formation of new intracranial aneurysms among patients
treated for aneurysmal SAH is 1-2% per year. Patients with multiple intracranial aneurysms are
more susceptible to the formation of new aneurysms; however, the causing factors - whether they
are genetic or acquired - are not identified. Causes of mortality in aneurysmal SAH are listed in
table 1 [23, 24, 25, 26].

Table 1
Causes of the fatal outcomes of the patients with aneurismal SAH
Causes Fatal outcomes % Disability Total
% %
Direct blood influence 7.0 3.6 10.6
Vasospasm (VS) 7.2 6.3 135
Repeated hemorrhaging 6.7 0.8 7.5
Acute hydrocephalus 0.3 1.4 1.7
Other complications 1.3 1.0 2.3
Surgical complications 1.7 2.3 4.0

Complications during the 0.7 0.1 0.8
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course of the treatment

It has been studied many potential factors of SAH, but only some of them have been
reliably established [2, 29-38]. All risk factors can be divided into two large categories:
modifiable and non-modifiable (changing and constant) [39].

The modifiable factors include such factors as smoking and hypertension, which are the
most important ones, and such as alcoholism, abuse of cocaine and caffeine, nicotine contained
in pharmaceutical products, the use of NSAIDs [30-36, 40-45]. Contrary to traditional beliefs, in
respect to factors such as the use of oral contraceptives, hypercholesterolemia and physical
activity, the convincing cohesion with an increased risk of SAH is not proven [31, 32, 39, 46].

Not-modifiable risk factors include a family history of occurrence of SAH at the first-
degree relatives, female gender, low education levels, low body mass index and some genetic
factors [11, 24, 31, 37]. A number of genetic syndromes are associated with the development of
SAH, they include autosomal dominant polycystic kidney disease, Ehlers-Danlos syndrome,
alphaantitrypsins deficiency, sickle cell anemia, elastic pseudoxanthoma, hereditary hemorrhagic
telangiectasia, neurofibromatosis of the first type, tuberous sclerosis (Bourneville-Pringle
disease), fiboromuscular dysplasia and coarctation of the aorta [11, 24, 47-50].

If there is a family history of SAH in the immediate relatives, it is the most important
non-modifiable risk factor. In the first-degree relatives of patients with SAH the risk of SAH is
3-7 times higher than that of second-degree relatives or in the general population [11, 24, 37, 44,
50]. Being a woman is no less important non-modifiable risk factor for SAH. The reasons for the
increased risk for women are possibly menstruation and hormonal changes [11, 16, 46, 51-54].
For example, a woman who gave the first-birth to a child in a later age, and those who lad later
onset of menarche (<13 years), have a lower risk of SAH. Retrospective studies have shown that
the risk of SAH among postmenopausal women who took hormone replacement therapy, is
reduced compared with women who did not take hormone replacement therapy [51-54].

Also it has been studied metrological, seasonal and temporary risk factors. Seasonal
changes in SAH differ depending on age and gender. Seasons affect the occurrence of SAH: it
occurs less often in summer than in winter, mostly during January [54, 56, 57]. Regarding the
time of occurrence: usually from 7 to 10 am and from 5 to 8 pm, and the most dangerous period
is from 10 pm to 6 am, but not all studies confirm this [3, 55-58]. Japanese scientists have
studied the differences in the incidence of stroke depending on the kind of the stroke among the
days of the week, and found that cerebral strokes are more common on Monday than Sunday,

regardless of age or sex. They also found that there was no significant difference in the



occurrence of cerebral hemorrhage and SAH between days of the week [59]. There is evidence
of a correlation of atmospheric pressure, ambient temperature and humidity with the incidence of
SAH [55-58, 60, 61]. Daily drop in ambient temperature on 1°F and cold daily temperatures
increase the risk of SAH [62]. Decreasing daylight and reducing the relative humidity were
associated with an increased incidence of hospitalization of patients with ruptured cerebral
aneurysm; yet had no connection with hospital mortality [60]. However, there is an assumption
that the external atmospheric factors can cause hormonal and homeostatic changes in the body
that affect the risk of rupture of cerebral aneurysms, and therefore more research is needed to
confirm and better understand these relationships.

The question of whether the treatment results in the risk factors to reduce the incidence of
SAH purposefully in randomized trials has not been studied. Therefore, the existing data are
from observational and cohort studies. It is believed that the control of the major risk factors
have a significant impact on the likelihood of developing SAH in the young patients to a greater
extent than in the elderly.

AH is a strong risk factor for SAH [30-32, 34-36]. Thus, the reduction in diastolic blood
pressure (BP) by 6 mmHg led to a 42% decrease in the incidence of stroke. On the other hand,
despite an improvement in control of blood pressure in the general population in recent years, the
incidence of SAH has not changed. Control of BP reduces the severity of SAH, and untreated
AH is a predictor of adverse outcome of SAH.

Smoking is also a strong risk factor for SAH [30-34, 40, 41, 44]. Studies have shown that
patients who have history of smoking in the past and never smokers but exposed to tobacco
smoke at home, too, has a strong risk factor for SAH [41, 53].

Because of the high prevalence of asymptomatic intracranial aneurysm, on the one hand,
and adverse outcomes of SAH, on the other, the feasibility of selective screening is a matter of
debate. During evaluation of the clinical effectiveness of screening of asymptomatic intracranial
aneurysms should weigh the cost and likely outcomes of SAH [64-67]. According to the
literature, screening to identify asymptomatic aneurysms in the general population is not
currently supported. Among smokers and patients who abuse alcohol, there is a higher incidence
of SAH; however, the occurrence of aneurysms is not different from that of the general
population. Cost-effectiveness of screening patients with a positive family history of the
presence of aneurysms was not carried out, although it is known that these patients are more
likely to have intracranial arterial aneurysms. In contrast to the asymptomatic individuals, the
frequency of the formation of new aneurysms in patients after aneurysmal SAH is 1-2% [68].
Therefore, some authors consider reasonable radiological examination of patients.

The American Heart Association and American Stroke Association [69] developed



recommendations to ensure the best possible treatment and study of risk factors for SAH based
on the principles of the scientific evidence, which are annually reviewed, updated and
supplemented. [70] According to the recommendations, concerning risk factors for SAH it is
recommended:

1. To carry out the treatment of high blood pressure with antihypertensive drugs for the
prevention of ischemic stroke, intracerebral hemorrhage and organ damage (class I, level of
evidence A).

2. Elevated blood pressure should be controlled, as treatment of hypertension reduces the
risk of SAH (Class I, level of evidence B).

3. To reduce the risk of SAH it is reasonable quitting smoking and drinking (class I, level
of evidence B).

4. It is recommended to conduct a non-invasive screening for patients with a family
history of occurrence of the SAH, especially in first-degree relatives (class Ilb, level of evidence
B).

5. Consumption of food rich in vegetables reduces the risk of SAH (class Ilb, level of

evidence B).

Advances in medical science and practice over the past 20 years repeatedly increased
diagnostic capabilities in neurology, neurosurgery, anesthesiology and intensive care.
Microsurgical and endovascular operations in SAH reduced the incidence of complications and
mortality, but the initial brain damage as a result of hemorrhage remains a major cause of
persistent neurological deficits, and a factor of disability of patients. In connection with this
problem of prevention of risk factors for SAH is always relevant, requiring constant analysis of

the situation, new discoveries and evidence.

BIBLIOGRAPHY:

1. Roger VL. Heart Disease and Stroke Statistics 2011 update: a report from the American Heart
Association / Roger VL, Go AS, Lloyd-Jones DM, Adams RJ, Berry JD, Brown TM, Carnethon
MR, Dai S, de Simone G, Ford ES, Fox CS, Fullerton HJ, Gillespie C, Greenlund KJ, Hailpern
SM, Heit JA, Ho PM, Howard VJ, Kissela BM, Kittner SJ, Lackland DT, Lichtman JH, Lisabeth
LD, Makuc DM, Marcus GM, Marelli A, Matchar DB, McDermott MM, Meigs JB, Moy CS,
Mozaffarian D, Mussolino ME, Nichol G, Paynter NP, Rosamond WD, Sorlie PD, Stafford RS,
Turan TN, Turner MB, Wong ND, Wylie-Rosett J. //Circulation 2011,-123:e18-209.

2. Feigin VL. Worldwide stroke incidence and early case fatality reported in 56 population-based

studies: a systematic review / Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. //



Lancet Neurol. 2009.-V.8.- P. 355-3609.

3. Kozak N. Trends in the incidence of subarachnoid hemorrhage in Akita Prefecture, Japan. /
Kozak N, Hayashi M. // J Neurosurg. 2007.-Ne106.- P. 234-238.

4. Ingall T. A multinational comparison of subarachnoid hemorrhage epidemiology in the WHO
MONICA stroke study. / Ingall T, Asplund K, Mahonen M, Bonita R. // Stroke 2000.- Ne31. — P.
1054-1061.

5. Javadpour M. Subarachnoid haemorrhage (spontaneous aneurysmal). / Javadpour M, Silver N.
// BMJ Clin Evid. 2009.- Nov 23.- P. 1213.

6. King JT Jr. Epidemiology of aneurysmal subarachnoid hemorrhage / King JT Jr. //
Neuroimaging Clin North Am. 1997. - Ne7. - P. 659-668.

7. Ostbye T. Hospitalization and case-fatality rates for subarachnoid hemorrhage in Canada from
1982 through 1991. The Canadian Collaborative Study Group of Stroke Hospitalization. / Ostbye
T, Levy AR, Mayo NE. // Stroke 1997. - Ne28. - P. 793-798.

8. Linn FH. Incidence of subarachnoid hemorrhage: Role of region, year, and rate of computed
tomography: A meta-analysis. / Linn FH, Rinkel GJ, Algra A, van Gijn J. // Stroke 1996. - Ne27.
—P. 625-629.

9. Shea AM. Characteristics of nontraumatic subarachnoid hemorrhage in the United States in
2003. / Shea AM, Reed SD, Curtis LH, Alexander MJ, Villani JJ, Schulman KA. // Neurosurgery
2007. - Ne61. — P. 1131-1137.

10. Kita Y. Trend of stroke incidence in a Japanese population: Takashima stroke registry, 1990—
2001. / Kita Y, Turin TC, Ichikawa M, Sugihara H, Morita Y, Tomioka N, Rumana N, Okayama
A, Nakamura Y, Abbott RD, Ueshima H. // Int J Stroke. 2009. - Ne4. — P. 241-249.

11. Suarez JL. Aneurysmal subarachnoid hemorrhage. / Suarez JL, Tarr RW, Selman WR. // N
Engl J Med.2006. - Ne354. — P. 387-396.

12. van Gijn J. Subarachnoid haemorrhage. / van Gijn J, Kerr RS, Rinkel GJ. // Lancet. 2007. -
Ne369. — P. 306-318.

13. Statistical Collection of the Ministry of Health of the Republic of Kazakhstan "Health of the
Republic of Kazakhstan and activities of public health organizations in 2013". Astana 2014.

14. Zhusupova AS. Modern strategy of medical care to patients with stroke. / Zhusupova AS,
Alzhanova DS, Nurmanova ShA, Syzdykova BR, Dzhumahayeva AS, Altayeva BS //
Neurosurgery and Neurology of Kazakhstan. 2013. - Nel (30). - P. 32-35.

15. Mahindu A. Similarities and differences in aneurysmal subarachnoid haemorrhage between
eastern Finland and northern Sydney. / Mahindu A, Koivisto T, Ronkainen A, Rinne J, Assaad
N, Morgan MK. // J Clin Neurosci. 2008. - Nel5. - P. 617-621.

16. Vadikolias K. Incidence and case fatality of subarachnoid haemorrhage in Northern Greece:



the Evros Registry of Subarachnoid Haemorrhage. / Vadikolias K, Tsivgoulis G, Heliopoulos I,
Papaioakim M, Aggelopoulou C, Serdari A, Birbilis T, Piperidou C. // Int J Stroke. 2009. - Ne4.
—P.322-327.

17. Eden SV. Gender and ethnic differences in subarachnoid hemorrhage. / Eden SV, Meurer
WJ, Sanchez BN, Lisabeth LD, Smith MA, Brown DL, Morgenstern LB. // Neurology. 2008. -
Ne71. —P. 731-735.

18. Labovitz DL. Subarachnoid hemorrhage incidence among Whites, Blacks and Caribbean
Hispanics: the Northern Manhattan Study. / Labovitz DL, Halim AX, Brent B, Boden-Albala B,
Hauser WA, Sacco RL. // Neuroepidemiology. 2006. - Ne26. - P. 147-150.

19. Broderick JP. The risk of subarachnoid and intracerebral hemorrhages in black as compared
with whites. / Broderick JP, Brott T, Tomsick T, Huster G, Miller R. // N Engl J Med. 1992. -
Ne326. — P.733-736.

20. Watanabe A. Perimesencephalic nonaneurysmal subarachnoid hemorrhage and variations in
the veins. / Watanabe A, Hirano K, Kamada M, Imamura K, Ishii N, Sekihara Y, Suzuki Y, Ishii
R. // Neuroradiology. 2002. - Ne44(4). - P. 319-325.

21. Yamakawa H. Venous drainage patterns in perimesencephalic nonaneurysmal subarachnoid
hemorrhage. / Yamakawa H, Ohe N, Yano H, Yoshimura S, lwama T. // Clin Neurol Neurosurg.
2008. - Jun. Ne110(6). - P. 587-591.

22. van Gijn J. Subarachnoid hemorrhage: Diagnosis, causes and management. / van Gijn J,
Rinkel GJ. // Brain 2001. - Ne124. — P. 249-278.

23. Rinne J. Multiple intracranial aneurysms in a defined population: Prospective angiographic
and clinical study. / Rinne J, Hernesniemi J, Puranen M, Saari T. // Neurosurgery. 1994. —
Nov.35(5). — P. 803-8.

24. Brisman JL. Cerebral aneurysms. / Brisman JL, Song JK, Newell DW. // N Engl J Med.
2006. — Aug.355(9). — P. 928-39.

25. Sacco S. Incidence, case-fatalities and 10-year survival of subarachnoid hemorrhage in a
population-based registry. / Sacco S, Totaro R, Toni D, Marini C, Cerone D, Carolei A. // Eur
Neurol. 2009. - Ne62. —P. 155-160.

26. Lovelock CE. Time trends in outcome of subarachnoid hemorrhage: population-based study
and systematic review. / Lovelock CE, Rinkel GJ, Rothwell PM. // Neurology. 2010. - Ne74. — P.
1494-1501.

27. Kassel N.F. The international cooperative aneurysm study on the timing of surgery. Part 1:
Overall management results. / Kassel N.F., Torner J.C., Haley E.C. Jr. // J Neurosurgery. 1999. -
Ne73. —P. 18-36.

28. Amcheslavsky VG. Principles of intensive therapy in acute subarachnoid hemorrhage of



nontraumatic etiology. / Amcheslavsky VG, Toma GlI, Tennediyeva ND // Russian Journal of

Anesthesiology and Intensive care - 1999. - Ne 1. - P. 77-82.

29.Albertson M. Stroke: current concepts. / Albertson M, Sharma J. // S D Med. 2014. —
Nov.67(11). — P. 457-61, P. 463-5.

30. Qureshi Al. Risk factors for subarachnoid hemorrhage. / Qureshi Al, Suri MF, Yahia AM,
Suarez JI, Guterman LR, Hopkins LN, Tamargo RJ. // Neurosurgery 2001. - Ne49. —P. 607-612,
discussion 612-613.

31.Broderick JP. Major risk factors for aneurysmal subarachnoid hemorrhage in the young and
modifiable. / Broderick JP, Viscoli CM, Brott T, Kernan WN, Brass LM, Feldmann E,
Morgenstern LB, Wilterdink JL, Horwitz RI; Hemorrhagic Stroke Project Investigators. // Stroke
2003. - Ne34, — P. 1375-1381.

32.Teunissen LL. Risk factors for subarachnoid hemorrhage: A systematic review. / Teunissen
LL, Rinkel GJ, Algra A, van Gijn J. // Stroke 1996. - Ne27. — P. 544-549.

33.Canhao P. Smoking and aneurysmal subarachnoid hemorrhage: A case-control study. /
Canhao P, Pinto AN, Ferro H, Ferro JM. // J Cardiovasc Risk 1994. — Nel. — P. 155-158.
34.0kamoto K. The relationships of gender cigarette smoking, and hypertension with the risk of
aneurysmal subarachnoid hemorrhage: A case-control study in Nagoya, Japan. / Okamoto K,
Horisawa R, Ohno Y. // Ann Epidemiol. 2005. - Nel5. — P. 744-748.

35. Jimenez-Yepes CM. Risk of aneurysmal subarachnoid hemorrhage: The role of confirmed
hypertension. / Jimenez-Yepes CM, Londono-Fernandez JL. // Stroke 2008. - Ne39. — P. 1344-
1346.

36.Kleinpeter G. Is hypertension a major risk in aneurysmal subarachnoid hemorrhage? /
Kleinpeter G, Lehr S // Wien Klin Wochenschr. 2002.- Ne114. —P. 307-314.

37.0kamoto K. Family history and risk of subarachnoid hemorrhage: A case-control study in
Nagoya, Japan. / Okamoto K, Horisawa R, Kawamura T, Asai A, Ogino M, Takagi T, Ohno Y. //
Stroke 2003. - Ne34. — P. 422-426.

38.Blomstrand A. Stroke incidence and association with risk factors in women: a 32-year follow-
up of the Prospective Population Study of Women in Gothenburg. / Blomstrand A, Blomstrand
C, Ariai N, Bengtsson C, Bjorkelund C. // BMJ Open2014. - Ne4(10). - e005173.
doi:10.1136/bmjopen-2014-005173.

39.Etminan N. Multidisciplinary consensus on assessment of unruptured intracranial aneurysms:
proposal of an international research group. / Etminan N, Beseoglu K, Barrow DL, Bederson J,
Brown RD Jr, Connolly ES Jr, Derdeyn CP, Hénggi D, Hasan D, Juvela S, Kasuya H,
Kirkpatrick PJ, Knuckey N, Koivisto T, Lanzino G, Lawton MT, LeRoux P, McDougall CG,



Mee E, Mocco J, Molyneux A, Morgan MK, Mori K, Morita A, Murayama Y, Nagahiro S,
Pasqualin A, Raabe A, Raymond J, Rinkel GJ, Riifenacht D, Seifert V, Spears J, Steiger HJ,
Steinmetz H, Torner JC, Vajkoczy P, Wanke I, Wong GK, Wong JH, Macdonald RL. //Stroke
2014. — Ne45(5). — P. 1523-30. doi: 10.1161/STROKEAHA.114.004519.

40.Hamdan A. Subarachnoid hemorrhage and the female sex: analysis of risk factors, aneurysm
characteristics, and outcomes. / Hamdan A, Barnes J, Mitchell P. // J Neurosurg. 2014. -
Nel21(6). — P. 1367-73.

41. Nishino Y. Stroke mortality associated with environmental tobacco smoke among never-
smoking Japanese women: a prospective cohort study. / Nishino Y, Tsuji I, Tanaka H,
Nakayama T, Nakatsuka H, Ito H, Suzuki T, Katanoda K, Sobue T, Tominaga S; Three-
Prefecture Cohort Study Group. // Prev Med. 2014. — Ne67. - P. 41-5.

42 .Johnson J. Posterior spinal artery aneurysm rupture after 'Ecstasy’ abuse. / Johnson J, Patel S,
Saraf-Lavi E, Aziz-Sultan MA, Yavagal DR. // J Neurointerv. Surg. 2014. - Jul 8. - pii:
neurintsurg-2014-011248. doi: 10.1136/neurintsurg-2014-011248.rep.

43.Chang TR. Impact of acute cocaine use on aneurysmal subarachnoid hemorrhage. / Chang
TR, Kowalski RG, Caserta F, Carhuapoma JR, Tamargo RJ, Naval NS. // Stroke. 2013. -
No44(7). — P. 1825-9.

44.Woo D. Smoking and family history and risk of aneurysmal subarachnoid hemorrhage. / Woo
D, Khoury J, Haverbusch MM, Sekar P, Flaherty ML, Kleindorfer DO, Kissela BM, Moomaw
CJ, Deka R, Broderick JP. // Neurology. 2009. - Jan 6;72(1). — P. 69-72.

45. Juvella S. Nonsteroidal anti-inflammatory drugs as risk factors for spontaneous intracerebral
hemorrhage and aneurysmal subarachnoid hemorrhage. / Juvella S // Stroke. 2003. - Ne34. — P.
34-36, author reply e34-e36.

46. Longstretch WT. Subarachnoid hemorrhage and hormonal factors in women: A population-
based case-control study. / Longstretch WT, Nelson LM, Koepsell TD, van Belle G. // Ann.
Intern. Med. 1994. - Ne121. — P. 168-173.

47.Yoshioka S. Ruptured cerebral aneurysm associated with coarctation of the aorta. / Yoshioka
S, Kai Y, Uemura S, Ushio Y. // No To Shinkei. 1990. - Ne 42. — P. 1055-1060.

48.Schievink WI. Frequency of incidental intracranial aneurysms in neurofibromatosis type 1. /
Schievink W1, Riedinger M, Maya MM // Am. J Med. Genet. 2005. - Ne134 A. — P. 45-48.

49. Brill CB. Giant intracranial aneurysm in a child with tuberous sclerosis: CT demonstration. /
Brill CB, Peyster RG, Hoover ED, Keller MS. // J Comput Assist Tomogr. 1985. - Ne9. — P. 377-
380.

50.Bromberg JE. Subarachnoid hemorrhage in first and second degree relatives of patients with
subarachnoid hemorrhage. / Bromberg JE, Rinkel GJ, Algra A, Greebe P, van Duyn CM, Hasan



D, Limburg M, ter Berg HW, Wijdicks EF, van Gijn J. // BMJ. 1995. - Jul 29;311(7000). — P.
288-9.

51.Mhurchu CN. Hormonal factors and risk of aneurysmal subarachnoid hemorrhage: An
international population-based, case-control study. / Mhurchu CN, Anderson C, Jamrozik K,
Hankey G, Dunbabin D; Australasian Cooperative Research on Subarachnoid Hemorrhage Study
(ACROSS) Group. // Stroke. 2001. - Mar;32(3). — P. 606-12.

52.Yang CY. Parity and risk of death from subarachnoid hemorrhage in women: Evidence from
a cohort in Taiwan. / Yang CY, Chang CC, Kuo HW, Chiu HF. // Neurology. 2006. - Aug
8;67(3). — P. 514-5.

53.Gaist D. Parity and risk of subarachnoid hemorrhage in women: A nested case-control study
based on national Swedish registries. / Gaist D, Pedersen L, Cnattingius S, Sorensen HT. //
Stroke. 2004. - Ne35(1). — P. 28-32.

54. Okamoto K. .Menstrual and reproductive factors for subarachnoid hemorrhage risk in
women: A case-control study in Nagoya, Japan. / Okamoto K, Horisawa R, Kawamura T, Asali
A, Ogino M, Takagi T, Ohno Y. // Stroke. 2001. - Ne32(12). — P. 2841-4.

55. Ishihara H. Seasonal variation in the incidence of aneurysmal subarachnoid hemorrhage
associated with age and gender: 20-year results from the Yamaguchi cerebral aneurysm registry.
/ Ishihara H, Kunitsugu I, Nomura S, Koizumi H, Yoneda H, Shirao S, Oka F, Morihiro Y,
Yoshino H, Suzuki M. // Neuroepidemiology. 2013. - Ne41(1). — P. 7-12.

56.Shigematsu K. Higher ratio of ischemic stroke to hemorrhagic stroke in summer. Kyoto
Stroke Registry Committee. / Shigematsu K, Watanabe Y, Nakano H. // Acta Neurol. Scand.
2015. - Apr 9. - doi: 10.1111/ane.12412.

57. De Steenhuijsen Piters WA. Seasonal and meteorological determinants of aneurysmal
subarachnoid hemorrhage: a systematic review and meta-analysis. / de Steenhuijsen Piters WA,
Algra A, van den Broek MF, Dorhout Mees SM, Rinkel GJ. // J Neurol. 2013. - Feb;260(2). — P.
614-9.

58. Umemura K. Involvement of meteorological factors and sex in the occurrence of
subarachnoid hemorrhage in Japan. / Umemura K, Hirashima Y, Kurimoto M, Kuwayama N,
Kubo M, Origasa H, Doshi M, Endo S. // Neurol. Med. Chir. (Tokyo). 2008. - Mar;48(3). — P.
101-7.

59. Shigematsu K. Weekly variations of stroke occurrence: an observational cohort study based
on the Kyoto Stroke Registry, Japan. / Shigematsu K, Watanabe Y, Nakano H; Kyoto Stroke
Registry Committee. // BMJ Open. 2015. - Mar 24;5(3). - e006294. doi: 10.1136/bmjopen-2014-
006294.

60.Lai PM. The association between meteorological parameters and aneurysmal subarachnoid



hemorrhage: a nationwide analysis. / Lai PM, Dasenbrock H, Du R. // PLoS One. 2014. - Nov
13:9(11). -:e112961.

61. Neidert MC. Meteorological influences on the incidence of aneurysmal subarachnoid
hemorrhage - a single center study of 511 patients. / Neidert MC, Sprenger M, Wernli H,
Burkhardt JK, Krayenbiihl N, Bozinov O, Regli L, Woernle CM. // PLoS One. 2013. - Dec
2;8(12). - e81621.

62.Gill RS. Falling temperature and colder weather are associated with an increased risk of
aneurysmal subarachnoid hemorrhage. / Gill RS, Hambridge HL, Schneider EB, Hanff T,
Tamargo RJ, Nyquist P. // World Neurosurg. 2013. - Jan;79(1). — P. 136-42.
63.Pujades-Rodriguez M. Heterogeneous associations between smoking and a wide range of
initial presentations of cardiovascular disease in 1937360 people in England: lifetime risks and
implications for risk prediction. / Pujades-Rodriguez M, George J, Shah AD, Rapsomaniki E,
Denaxas S, West R, Smeeth L, Timmis A, Hemingway H. // Int. J Epidemiol. 2015. - Feb;44(1).
—P. 129-41. doi: 10.1093/ije/dyu218.

64. Bor AS. Optimal screening strategy for familial intracranial aneurysms: a cost-effectiveness
analysis. / Bor AS, Koffijberg H, Wermer MJ, Rinkel GJ. // Neurology. 2010. - Ne74. — P. 1671-
1679.

65.Broderick JP. Greater rupture risk for familial as compared to sporadic unruptured
intracranial aneurysms. / Broderick JP, Brown RD Jr, Sauerbeck L, Hornung R, Huston J 3rd,
Woo D, Anderson C, Rouleau G, Kleindorfer D, Flaherty ML, Meissner |, Foroud T, Moomaw
EC, Connolly ES; FIA Study Investigators. // Stroke. 2009. - Ne4(. — P. 1952-57.

66.Miller TD. Screening patients with a family history of subarachnoid haemorrhage for
intracranial aneurysms: screening uptake, patient characteristics and outcome. / Miller TD,
White PM, Davenport RJ, Al-Shahi Salman R. // J Neurol. Neurosurg. Psychiatry. 2011. -Ne83. —
P. 86-88.

67.Brown RD Jr. Screening for brain aneurysm in the Familial Intracranial Aneurysm study:
frequency and predictors of lesion detection. / Brown RD Jr, Huston J, Hornung R, Foroud T,
Kallmes DF, Kleindorfer D, Meissner |, Woo D, Sauerbeck L, Broderick J. // J Neurosurg. 2008.
- Nel108. — P. 1132-1138.

68.Wermer MJH. Effectiveness and costs of screening for aneurysms every 5 years after
subarachnoid hemorrhage. / Wermer MJH, Koffijberg H, van der Schaaf IC; ASTRA Study
Group. // Neurology. 2008. - Ne70. — P. 2053-2062.

69.A Guideline for Healthcare Professionals From the American Heart Association/ American
Stroke Association. doi: 10.1161/STR.0b013e3182587839.
http://stroke.ahajournals.org/content/early/2012/05/03/STR.0b013e31825878309.


http://stroke.ahajournals.org/content/early/2012/05/03/STR.0b013e3182587839

70. Information from the website http://www.heart.org/HEARTORG/General/About-Us---
American-Heart-Association_UCM_305422 SubHomePage.jsp. Access from 27.03.2015.

TYHIHJEME
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«¥nmmuix nelipoxupypaus opmanvieely, Acmana ., Kasaxcman

CYBAPAXHOMJIAJIB/bI KAHKYUBLTY: HIBIFY KAYII TYPAJIBI CYPAKKA
KAHNTA KEJTEHJE

Makanama cybapaxHonaanbapl Kankydbutynapasie (CAK) misiry Moceneci TaaKbUIaHAIbI,
oJeMJIeTi KU1 KE3JIECeTiH OJIIM-XKITIMHIH HEIeH OOJIATBIHBIH KOPCETETIH CTATHCTUKAIIBIK
momimertep kentiputeai. CAK mbiry kaymi ¢akTopiapblHBIH €Ki YJIKEH TOIKa OeiHyiHe
KATBICTBl MOJAU(DHIMPICHIEH XoHE MOAU(UIMpPIIEHOEreH KaTeropuschl TOJBIK CHUMATTaNlaIbl
YKOHE HAKTBUIBIK KOPCETUITCH ATl METUIIMHA YCTaHBIMBI apKBLUTBI TATKBUTAHATBI.

Herisri ce3mep: Mwu KaHailHaJIBIMBIHBIH KITi OY3BUIBICTApBI,  CyOapaxHOMWIAJIb/IbI

KaHKYWbLTyNIap, Kayin ¢akropiaapsbl.
PE3IOME
A.3. Hypneucos (k.m.H.), 3.5. Axmemorcanosa, H.T. Anousiposa (0.m.H.)

«Hayuonanonolil yenmp netipoxupypeuuy, 2. Acmana, Kazaxcman

K BOITPOCY O ®AKTOPAX PUCKA BOSBHUKHOBEHUSA
CYBAPAXHOUNIAJBHOI'O KPOBOU3JIUAHUA

B crathe oOcyxnaercs npoOiemMa BO3ZHUKHOBEHHUSI CyOapaXxHOUJAIbHBIX KPOBOU3JIUSIHUN
(CAK), npuBeeHbl CTaTUCTUYECKUE JAHHBIE 110 3a00JI€BAEMOCTH B MUPE C YKa3aHWeM Haubosee
YacThIX NpUYMH JieTanbHOCTH. [logpoOHO omucanbl ¢akTopsl pucka Bo3HHKHOBeHHs CAK B
3aBHUCUMOCTH OT pasfelieHuss Ha JBe OoyblIMe KaTeropud Moauduuupyemble U
HeMoIuULpyeMble, U TPOAHATU3UPOBAHBI C MO3ULUHI J0Ka3aTeIbHON METUIIMHBI C YKa3aHUEM
JIOCTOBEPHOCTH.

KiroueBrble cJIoBa: Octpoe HapylIeHHe MO3r0OBOT'O KpOBOOOpaIeHus,

CY6aanHOI/II[aJIBHOe KpOBOHM3JIUSAHUC, (I)aKTOpBI puCKa.
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