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 Hypertension is the predominant modifiable risk factor for all-cause morbidity 
and mortality worldwide. Approximately 10% of hypertension patients have 

secondary causes that can be treated. This study aims to describe the causes, 
presenting symptoms and clinical outcomes of secondary hypertension 
patients attending the hypertension clinic at Tripoli University Hospital (TUH) . 
This was a retrospective descriptive analysis of data collected from all adult 
patients with secondary hypertension followed up at the hypertensive clinic at 

TUH from 01/01/2020 to 31/12/2024. Secondary hypertension was defined 
as “elevated blood pressure, which is secondary to an identifiable cause. There 
were 82 secondary hypertension patients. There were 32 males (39%) and 50 
females (60%), with a mean age of 45 years (range: 19–73 years). Secondary 
hypertension caused by renal disease ranked first and accounted for almost 
44% of cases. This is followed by hypothyroidism and obstructive sleep apnoea 
syndrome rates of approximately 15% and 10%, respectively. Among the 26 
patients with endocrine causes, 20 (77%) were women. While 5 (62%) of the 8 
obstructive sleep apnoea syndrome patients were men, 44 (53.6%) of the total 
number of study patients had improved or reversed blood pressure after 
treatment for the underlying cause. Renal diseases are the most common 
cause of secondary hypertension. Secondary causes of hypertension are 
common and, in certain instances, potentially reversible. It is recommended 
that hypertensive patients be screened for secondary hypertension and that 
the underlying condition be addressed to mitigate the risk of cardiovascular 
complications. 

 

Introduction 
Hypertension is a major global public health concern, affecting more than 1.13 billion people worldwide [1]. 

While the majority of hypertension cases are classified as primary or essential hypertension, a significant 

proportion are attributed to secondary causes. Secondary hypertension refers to elevated blood pressure 

that results from an underlying medical condition or physiological state [2]. Hypertension is the predominant 

modifiable risk factor for all-cause morbidity and mortality worldwide, and less than half of hypertensive 
patients are aware of their condition [3]. The Libyan population has a high prevalence of hypertension, 

estimated to range from 28.8% to 37.1% [4-5]. 

Secondary hypertension is defined as hypertension that occurs due to an identifiable cause and can be 

resolved or controlled by treating the underlying cause [2]. The European Society of Cardiology/European 

Society of Hypertension (ESC/ESH) guidelines recommend screening for secondary hypertension for patients 

under 40 years of age, grade 3 hypertension, resistance hypertension, the presence of hypertensive organ 
damage, or worsening blood pressure readings in previously diagnosed hypertension patients [2]. A total of 

10–15% of hypertension patients have a secondary cause that can be treated [3]. One important step in 

evaluating patients with hypertension is detecting secondary causes [4]. 

The actual burden of secondary hypertension is still significantly underestimated. It can be present in one-

third of referred hypertension patients and may reach up to half in those who have difficulty controlling 
their blood pressure readings [5, 6]. Early diagnosis of secondary hypertension is an important step in 

treating this group of patients to achieve good blood pressure control and prevent cardiovascular 

complications [6]. 

The diagnosis and assessment of hypertension should always include an evaluation of other cardiovascular 

risk factors, including diabetes mellitus, hyperlipidaemia, family history, and smoking status. Important 

evidence suggesting an underlying secondary cause is as follows: (a) young patient < 30 years of age (renal 
causes or coarctation of the aorta); (b) symptoms or signs suggesting secondary causes; (c) indication of 

severe hypertension (BP ≥ 180/110 mmHg) or resistant hypertension (BP ≥ 140/90 mmHg despite 
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concurrent use of three antihypertensive medications from different classes, including a diuretic); and (d) 

acute worsening of hypertension in a patient with previously stable control [7]. 

The most common causes of secondary hypertension in young adults (< 40 years) are renal causes and 

thyroid dysfunction. In middle-aged adults (40–64 years), endocrine causes such as adrenal and thyroid 
disorders and OSAS are common. In older adults above 65 years, atherosclerotic renal artery stenosis, renal 

failure, and hypothyroidism are common causes [8]. 

The 2009 STEP survey reported that the proportion of individuals aged 25--64 years with high blood 

pressure or currently on medication for increased BP was 40.6% [9]. Reports from a recent STEP survey 

(2023) revealed a smaller percentage of 25.3% for both sexes, with a higher prevalence among Libyan men 

(26.6%) than among Libyan women (24%) [10]. However, data on the specific burden of secondary 
hypertension in Libya are limited. Understanding the epidemiology and causes of secondary hypertension 

is crucial because identifying and managing the underlying cause can lead to better blood pressure control 

and improved patient outcomes. This study aimed to investigate the prevalence, causes, and clinical 

characteristics of secondary hypertension among patients treated at the hypertensive clinic at Tripoli 

University Hospital (TUH) in Libya. 
 

Methods 
This was a prospective descriptive analysis of data collected from 1200 adult patients who were registered 

and regularly followed up with hypertension patients at the hypertensive clinic at TUH between 01/01/2020 
and 30/06/2024. This study was reviewed and approved by the ethical board at Tripoli University Hospital. 

The study utilised a deidentified dataset, ensuring patient privacy and confidentiality. All personally 

identifiable information, including names, addresses, and medical record numbers, was removed from the 

data. Verbal informed consent was obtained from the patients at the clinic, as the data were anonymous. 

All patients had their detailed history taken and received a comprehensive physical examination, which 

involved listening to the heart and lungs, checking peripheral pulses, and examining the fundus of the eye. 
Women of reproductive age were asked about their use of contraceptive pills and were tested for pregnancy. 

Furthermore, biochemical tests were conducted, including measurements of Hb, WBC, ESR, serum 

electrolytes, serum creatinine, serum uric acid, blood glucose, lipid profile, aspartate amino transferase and 

alanine amino transferase (ASAT and ALAT) and urine investigations. Electrocardiogram (ECG) was recorded 

for all patients. 
Hypertension was defined as hypertension greater than 140/90 mm Hg. Secondary HT was considered in 

patients for whom clinical examination and investigations identified a specific cause. 

Data to determine the proportion of patients with secondary HT who were completely reversed or improved 

after treating the underlying cause were collected at follow-up visits. Patients were considered "reversed" or 

"improved," depending on their blood pressure measurement and/or treatment. "Reversed" was defined as 

having a normal BP (less than 140/90 mm Hg) with lifestyle changes without treatment, whereas "improved" 
was defined as a reduction in blood pressure with the same treatment or less. 

 

Results 
Over the duration of the study, 82 patients, 6.8% of all patients followed up in the HT clinic, were diagnosed 
with secondary HT. The patients included 32 males and 50 females with a mean age of 46.1+/-12.4 years 

(19--73 years). Headache was the presenting symptom of most patients (56 patients; 68.3%), and 8 patients 

were asymptomatic. The duration of HT ranged from 6 months to 10 years. Table 1 shows the general 

characteristics of the study population (Table 1). 

Secondary hypertension caused by renal disease was the most common, accounting for nearly 44% of cases. 

Hypothyroidism and obstructive sleep apnoea syndrome followed, with rates of approximately 15% and 10%, 
respectively. Among the 26 patients with endocrine causes, 20 (77%) were women, while 5 (62%) out of the 

8 patients with obstructive sleep apnoea syndrome were men (Table 2). 

The blood pressure of forty-four patients improved or reversed after treatment for the underlying cause. In 

addition, 34 of the 38 patients who did not improve did not receive any treatment for the underlying cause. 

As demonstrated in Table 2, only one patient with chronic kidney disease improved after haemodialysis. 
Renal artery stenting had a positive effect on all 3 patients with renal artery stenosis. In addition, lithotripsy 

had a positive outcome for all 9 (out of 11) patients with renal stones. Nephrostomy and resection of the cyst 

reversed HT in patients with hydronephrosis and renal cysts, respectively. Additionally, immunosuppressive 

treatment improved HT in 3 out of 4 patients with glomerular nephritis. 
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Table 1. General characteristics of the study population. 

General characteristics Number Percentage 

Age 

Over or equals 40 years 

Under 40 years 

 

54 

28 

 

65.8% 

34.2% 

Sex 

Male 
Female 

 

32 
50 

 

39.0% 
61.0% 

Positive family history of hypertension 25 30.5% 

Presenting Symptoms 

Headache 

None 

Loin swelling 

Loin pain 
Blurred vision 

Haematuria 

Renal colic 

Day time somnolence 

Palpitation 

 

56 

9 

5 

4 
3 

2 

2 

2 

2 

 

68.2% 

10.1% 

6.1% 

4.9% 
3.6% 

2.4% 

2.4% 

2.4% 

2.4% 

 

Two patients out of 6 with adrenal adenoma underwent adrenalectomy, and one underwent resection of the 
adenoma, which led to one reversal and 2 improvements. The other 3 patients improved after receiving 

spironolactone. Surgical intervention also reversed patients with phaeochromocytoma and improved those 

with parathyroid adenoma. All 8 patients with obstructive sleep apnoea syndrome had secondary HT that 

improved after continuous positive airway pressure (CPAP). Reducing the dose of steroids, stopping them or 

replacing them with cyclophosphamide improved HT in patients on steroids. 
 

Table 2. Causes of secondary hypertension with interventions and outcomes. 

Cause 
Total 

(Male) 
Outcome after intervention 

Renal 

Chronic kidney disease 

Renal stone 

Polycystic Kidney Disease 
Membranous Glomerulonephritis 

Renal artery stenosis 

Renal cyst 

Left kidney Hydronephrosis 

Nephrotic syndrome 
Renal cell carcinoma 

Renal artery thrombosis 

Atrophy of right kidney 

40 (21) 

11 (8) 

11 (7) 

5 (1) 
4 

3 (3) 

1 

1 (1) 

1 
1 

1 

1 (1) 

5 reversed, 13 improved 

1 improved 

3 reversed, 6 improved 

No improvement 
3 improved 

1 reversed, 2 improved 

1 reversed 

1 reversed 

No improvement 
1 Improved 

No improvement 

No improvement 

Endocrine 

Hypothyroid 

Adrenal adenoma 
Hyperthyroid 

Parathyroid adenoma 

Phaeochromocytoma 

26 (6) 

12 (1) 

6 
4 

1 

1 

3 reversed, 9 improved 

No improvement 

1 reversed, 5 improved 
1 reversed and 3 improved 

1 Improved 

1 reversed 

Other causes 

Obstructive sleep apnea syndrome 

Steroid treatment for rheumatoid 

arthritis 
Systemic Lupus Erythematosus 

Steroid treatment for bronchial asthma 

Coarctation of aorta 

18 (5) 

8 (5) 

6 
2 

1 

1 

1 reversed, 12 improved 

8 improved 

1 reversed, 1 improved 
2 improved 

No improvement 

1 improved 
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Finally, concerning the complications of hypertension in the study population, 31 (%) had complications, of 

which 10 had cerebrovascular stroke (2 with atrial fibrillation), 3 had left ventricular failure, and 5 had renal 

failure. 

 

Discussion 
The aims of this study were to explore the prevalence, underlying causes, and clinical outcomes of secondary 

hypertension among patients attending the hypertensive clinic of TUH. 

The prevalence of secondary HT in the present study coincides with that reported in previous studies, which 
reported a prevalence of 5–10% in the population [11]. Moreover, in previous reports, renal causes were the 

main cause of secondary HT [12-13]. Unlike other studies, primary aldosteronism was not prevalent among 

patients attending hypertensive clinics [14], whereas the prevalence of hypothyroidism was higher than that 

reported previously [15]. Obstructive sleep apnoea was found to be the second cause of secondary HT among 

our sample, with a clear gender disparity in the prevalence of sleep apnoea [16], with men experiencing a 

higher rate than women do. In contrast, endocrine causes were more prevalent in women. 
Screening and treating the primary cause of elevated hypertension is essential, especially in patients with 

reversible HT, such as those with obstructive sleep apnoea, where CPAP treatment has been shown to be 

beneficial and to reduce blood pressure in all patients. 

To the best of the authors’ knowledge, this is the first study investigating secondary HT in a major hospital 

in Libya. However, owing to the nature of sample selection, the prevalence of secondary HT in the general 
population may be higher or lower than the prevalence in our selected study population. In addition, 

Despite these limitations, this study contributes valuable knowledge and serves as a foundation for future 

research. These findings underscore the importance of thorough screening for sleep apnoea and renal and 

endocrine diseases in patients with suspected secondary hypertension and highlight the need for a 

comprehensive approach to diagnosis and treatment. 

 

Conclusions 
The findings from this study can inform clinical practice guidelines and public health strategies to better 

address secondary hypertension in the Libyan population. Screening for the aetiologies of secondary 

hypertension can mitigate the risk of cardiovascular complications, given the availability of effective 
therapeutic interventions for the majority of underlying causes, as well as the potential to lower or even 

reverse elevated blood pressure. Finally, screening for hypertension across different age groups is critical for 

the early detection and effective management of both primary and secondary hypertension. 

 

Acknowledgements 

The authors acknowledge all the patients who consented to include their data in this study. We acknowledge 
Bilal Benkanoun, Cardiology Department, Tripoli University Hospital, Tripoli, Libya, for his assistance in 

the collection of data. 

 

Conflict of interest. Nil 

 

References 
1. Egwumah O, Girgih A, Joshua V. Managing Hypertension: The Role of a Food Scientist and Nutritionist. AlQalam 

Journal of Medical and Applied Sciences. 2022 Jul 8:353-67. 
2. Faselis C, Doumas M, Papadopoulos DP, Kokkinos P. Secondary hypertension: to screen or not to screen? Am 

J Hypertens. 2011;24(7):717-718. 
3. Odewusi O, Uzowa C, Adetunji F, Olaniyan O, Obadire O, Sokunbi Z. An Assessment of the Relationship 

Between Essential Hypertension with Nfkb Transcription Factor and Antioxidant Parameters. AlQalam Journal 
of Medical and Applied Sciences. 2023 May 26:246-54. 

4. Elmaghour AA, Labeeb SA, Abdelgawad MA, Dewidar HM. Prevalence of hypertension and its associated risk 
factors among adults in Al-Marj City, Libya. J High Blood Press Cardiovasc Prev. 2020;27(3):217-223. 

5. Benali R, Khalfallah A, Bougmiza I, Khlifi S, Abdelmoumen A, Achour N. Prevalence of hypertension and 
associated risk factors in the adult population of Tripoli, Libya. J Epidemiol Glob Health. 2018;8(1-2):52-57. 

6. Williams B, Mancia G, Spiering W, Agabiti Rosei E, Azizi M, Burnier M, et al. ESC Scientific Document Group. 
2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur Heart J. 2018;39(33):3021-3104.  

7. Puar TH, Mok Y, Debajyoti R, Khoo J, How CH, Ng AK. Secondary hypertension in adults. Singapore Med J. 
2016;57(5):228-32.  

8. Charles L, Triscott J, Dobbs B. Secondary Hypertension: Discovering the Underlying Cause. Am Fam Physician. 
2017;96(7):453-461. 

https://doi.org/10.69667/lmj.2517111
https://lmj.ly/index.php/ojs/index


 

Libyan Med J. 2025;17(1):61-65 
 11https://doi.org/10.69667/lmj.25171 

Libyan Medical Journal 

1224-eISSN: 2079 https://lmj.ly/index.php/ojs/index 

 

 

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0 
Received: 02-12-2024 - Accepted: 29-01-2025 - Published: 06-02-2025     65 

9. Libyan Ministry of Health. (2009). STEPwise approach to surveillance (STEPS) survey 2009: Noncommunicable 
diseases and risk factors: Libya. Retrieved from 
[https://extranet.who.int/ncdsmicrodata/index.php/catalogue/248]. Accessed 01/09/2024 

10. Alsla M A, Yahya R A, Azab A E. Burden of Non Communicable Diseases Risk Factors in Libya and other Arabic 
Countries: Step Wise Survey Comparative Analysis. IJAHMR. 2024;8(4), 206-213. 

11. Almeida MQ, Silva GV, Drager LF. What Is the Most Common Cause of Secondary Hypertension?: An 
Interdisciplinary Discussion. Curr Hypertens Rep. 2020;22(12):101.  

12. Börgel J, Springer S, Ghafoor J, Arndt D, Duchna HW, Barthel A, et al. Unrecognised secondary causes of 
hypertension in patients with hypertensive urgency/emergency: prevalence and coprevalence. Clin Res Cardiol. 
2010;99(8):499-506.  

13. Omura M, Saito J, Yamaguchi K, Kakuta Y, Nishikawa T. Prospective study on the prevalence of secondary 
hypertension among hypertensive patients visiting a general outpatient clinic in Japan. Hypertens Res 
2004;27:193–202. 

14. Mosso L, Carvajal C, González A, Barraza A, Avila F, Montero J, et al. Primary aldosteronism and hypertensive 
disease. Hypertension. 2003;42(2):161-5.  

15. Calhoun DA, Jones D, Textor S, Goff DC, Murphy TP, Toto RD, et al. American Heart Association Professional 
Education Committee. Resistant hypertension: diagnosis, evaluation, and treatment: a scientific statement from 
the American Heart Association Professional Education Committee of the Council for High Blood Pressure 
Research. Circulation. 2008;117(25):e510-26. 

16. Pedrosa RP, Drager LF, Gonzaga CC, Sousa MG, de Paula LK, Amaro AC, et al. Obstructive sleep apnea: the 
most common secondary cause of hypertension associated with resistant hypertension. Hypertension. 
2011;58(5):811-7. 

 
 

 المستخلص
    ا   ارتفاع ضغغغغغغم  ا عا ل  لاطر ا سائ ا  غغغغغغا ع  

  نميع ألعال ا عا ن  يعااع
٪ طن طئضع ارتفاع 10ا قابر  لتععير  جميع أسغغغغغغماض ا مئف اا   ياج يع

عا  ضغغغغغم  ا عا طن أسغغغغغماض ناللاجه يمتن ل نذا  تذعا ل إ ا عراسغغغغغه ا  ااغغغغغا اةسغغغغغماض ااةلئاف ا عا يه اا عتا ط ا  غغغغغج جه  مئضع ارتفاع ضغغغغغم  ا 
  تن نمعذا طن نميع  ا ثال ي ا  ين يئتادان ليادة ارتفا 

ا ب نئ رنل   ل يالاج ا   
 ااغغغغغغغغغغغغفي 

 
 ائابلر ا جاطل   اان ل ا تعليم

  ط غغغغغغغغغغغغ هغغغغغغغغغغغغفع
ع ضغغغغغغغغغغغغم  ا عا يع

 ائابلر ا جغغاطل  طن  
  ط غغغغغغغغغغغغغغغ هغغغغغغغغغغغغغغغفع

  ليغغادة ارتفغغاع ضغغغغغغغغغغغغغغغم  ا غغعا يع
ع بغغارتفغغاع ضغغغغغغغغغغغغغغغم  ا غغعا ا ثغغال ي ا غغ ين تمغغف طتغغابعتذن يع ع ا مبغغغغغغغغغغغغغغغغالن  ا مئضع ا مغغا من 

ا    82جا ارتفاع ضغغغم  ا عا ا ثال ي ب لا تارتفاع ضغغغم  ا عا ا ثال ي   غغغحد يمتن تععيعإت  اان لعا     تن تع  2024/ 12/ 31ا     2020/ 01/ 01
 
ط جضغغغ

ا )  32بارتفاع ضغغغغغغغغغغغغغغم  ا عا ا ثال ي  اان لعا    ا )ا معى:    45لمئ  ٪(، بمت سغغغغغغغغغغغغغغ   60أل ى )  50٪( ا 39ذكئ  ا(  ا تر ارتفاع ضغغغغغغغغغغغغغغم  ا عا    73-19لاط  لاط 
٪ طن ا عالاج  اجلى  ذ ك طععلاج قبغغغغغ ر ا معة ا عرقيه اطت نطه القااع ا عفر  44لى ا مئتمه اةا  اشغغغغغ ر طا يقئض طن  ا ثال ي ا عانن لن أطئاف ا ك
ع  10% ا15الان غغعادي أنعال ا ع ا لعع    ا يعال ن طن أسغغماض ا معد ا بغغمال، اان   26% للى ا ت ا    اطن لن 

 
ع اان  77)  20ط جضغغ    ن 

 5%( طن ا ن غغال  ايع
%( طن انما   لعد 6 53)  44طت نطه القااع ا عفر الان غغغغعادي أنعال ا ع ا ا ثماليه طن ا ئناح، تع غغغغن ضغغغغم  ا عا أا العتر  عى  %( طن طئضع  62)

ا لارتفاع ضغغغم  ا عا ا ثال ي  ااةسغغغماض ا ثاللاجه لا رتفاع ضغغغم   طئضع ا عراسغغغه بعع ا ع ن طن ا  غغغحد اةسغغغاأ   اتعع أطئاف ا كلى ا  غغغحد اةرتى شغغغي ل 
ا لن ارتفاع ضغم  ا عا ا ثال ي اطعا جه ا عا ه اةسغاسغيه  ا عا شغ

 
  بعض ا عالاج، يمتن لت غذا  اج ض بفع  طئضع ارتفاع ضغم  ا عا بعث

ا عه، ايع
 . لتسفيا طن خائ  عاث طضالفاج ا قلد ااةاليه ا عطلاجه
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