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ABSTRACT 
 

Scleroderma renal crisis is a life-threatening condition. It usually starts with a sudden onset of 
severe hypertension, followed by renal failure, hypertensive encephalopathy, congestive heart 
failure, and/or microangiopathic hemolytic anemia. Renal ischemia, hyperplasia of the 
juxtaglomerular apparatus, activation of the renin-angiotensin-aldosterone system (RAAS), and an 
increase in blood pressure are caused by decreased blood flow caused by structural changes in 
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the blood vessels as well as renal vasospasm ("Raynaud's phenomenon"). This overview 
discusses the evaluation, diagnosis, and treatment of scleroderma renal crisis, emphasizing the 
importance of early detection of disease, strong correlation of corticosteroids intake and the 
disease incidence, and best approach of such cases. 
 

 
Keywords: Scleroderma renal; renal; renal failure; encephalopathy; hypertension. 
 

1. INTRODUCTION 
 

Scleroderma renal crisis is a life-threatening 
condition. It usually starts with a sudden onset of 
severe hypertension, followed by renal failure, 
hypertensive encephalopathy, congestive heart 
failure, and/or microangiopathic hemolytic 
anaemia [1]. Scleroderma is a rare multisystem 
immunological disease that affects one to two 
people out of every 100,000 people. Immune 
activation, autoantibody synthesis, fibroblast 
dysfunction, extracellular matrix deposition, and 
vasculopathy are all symptoms of this condition. 
On the basis of the level of skin involvement, 
people with scleroderma are divided into two 
subsets: limited and diffuse. These clinical 
characteristics, in combination with autoantibody 
profiles, can help predict clinical outcomes. 
Renal illness, particularly scleroderma renal 
crisis (SRC), is linked to a higher risk of death in 
scleroderma patients [2- 9]. 
 
Atypical presentations, such as systemic 
sclerosis sans scleroderma and/or the presence 
of uncommon antibodies, can delay the 
diagnosis of this disease in some patients [10]. 
 
SRC is a thrombotic microangiopathy with 
substantial small vessel involvement showing as 
myxoid intimal alterations, thrombi, onion skin 
lesions, and/or fibrointimal sclerosis on histologic 
examination. Renal biopsies are useful for 
verifying the clinical diagnosis, removing 
overlapping/superimposed disorders that could 
cause acute renal failure in Scleroderma  
patients, forecasting the clinical outcome, and 
optimizing patient care [11]. 
 
The use of angiotensin-converting enzyme 
inhibitors (ACE-I) to treat SRC has been 
appropriately synonymous with a favourable 
outcome over the past three decades, and has 
transformed the trend of SRC mortality. Despite 
this, SRC is still one of the top four reasons of 
death among Scleroderma  patients [12]. 
 
SRC is still a major source of morbidity and 
mortality in scleroderma more than 60 years after 
it was first described. The prognosis for SRC has 

significantly improved after the introduction of 
ACE medications. Prompt diagnosis and 
treatment can help patients avoid negative 
outcomes and live longer [13]. 
  

2. INCIDENCE AND PROGNOSIS 
 
SRC is becoming less common, possibly due to 
vigorous early treatment with angiotensin-
converting enzyme inhibitors (ACEi). SRC, on 
the other hand, affects about 10% of people with 
diffuse scleroderma and 2% of patients with 
circumscribed illness in the United States. The 
Scleroderma Trials and Research (EUSTAR) 
database of the European League Against 
Rheumatism (EULAR) suggests a lower 
prevalence (5 percent of diffuse scleroderma and 
2% of confined scleroderma), and a retrospective 
cohort study from Japan revealed a prevalence 
of 3.2 percent. Geographic variances in 
autoantibody profiles, notably anti-RNA 
polymerase III anti-bodies, are most likely to 
blame for these disparities in prevalence [2]. 
 

SRC affects roughly ten percent of all 
scleroderma patients. Malignant hypertension 
and gradual renal failure are the hallmarks of this 
condition. Around 10% of SRC patients will have 
normal blood pressure, which is referred to as 
normotensive renal crisis [13]. 
 
Scleroderma is an independent predictor of 
mortality in the dialysis population, but it is also 
an independent predictor of renal recovery, 
according to retrospective investigations of 
patients with SRC who require dialysis. Renal 
functional recovery rates in the scleroderma 
population vary by geography, with rates as low 
as 10% in Australia and as high as 34–38 
percent [2]. 
 
Renal transplant survival rates are comparable to 
those reported in individuals with lupus and other 
connective tissue illnesses who receive kidney 
transplants. Renal transplant survival rates in the 
scleroderma population were 53% for deceased 
donor allografts and 100% for live donor 
allografts, according to the ANZDATA registry 
[2]. 
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Females are more commonly affected by SRC 
than males. This could be due to the fact that the 
female population has a higher prevalence of 
Scleroderma . Skin thickening that progresses 
quickly in patients with Scleroderma, as well as 
excessive corticosteroid doses, are risk factors 
for the development of SRC. However, SRC has 
been reported in rare occasions as a result of 
topical steroid usage. Older age and male sex 
have been proposed as negative prognostic 
variables in patients with SRC who had normal or 
modestly increased blood pressures. Due to 
delayed diagnosis, the poor prognosis in 
normotensive SRC patients may represent 
continuous subclinical renal injury leading to 
severe irreversible loss of the renal parenchyma 
[11]. 
 

3. ETIOLOGY 
 
Patients with diffuse scleroderma (10% to 25%) 
experience the most cases of scleroderma renal 
crisis, compared to just 1% to 2% of patients with 
confined disease. Scleroderma renal crisis 
frequently develops early in the course of 
scleroderma, with up to 75% of cases appearing 
within the first 4 years of diagnosis, and the 
median duration of scleroderma at the time of 
diagnosis of scleroderma renal crisis being 8 
months [1]. 
 
Diffuse skin involvement, especially with rapid 
progression, the presence of anti-RNA 
polymerase III antibod­ies, corticosteroid therapy 
in doses greater than 15 mg per day, tendon 
friction rubs, new onset anaemia, pericarditis, 
and congestive heart failure are all risk factors for 
scleroderma renal crisis [1,14- 18]. 
 
Corticosteroid medication has been related to 
SRC, with 60 percent of patients receiving 
corticosteroids before to presentation. Many SRC 
patients had a recent history of high-dose 
corticosteroid treatment (e.g. prednisolone or 
equivalent at >15 mg/day), according to Steen 
and Medsger [19- 22]. 
 
The clinical features of SRC's initiation and 
progression point due to sudden onset of severe 
stress, such as a cold or an autoimmune insult to 
susceptible arteries and arterioles. Renal injury 
becomes self-perpetuating when renin activity is 
exceedingly high, causing an increase in blood 
pressure and further renal and systemic vascular 
damage [23]. 
 

4. PATHOPHYSIOLOGY 
 
The pathophysiology of scleroderma renal crises 
remains unknown. In the early phases of 
endothelial cell injury, structural changes in blood 
arteries (intimal thickening and proliferation, fibrin 
deposition) occur. Renal ischemia, hyperplasia of 
the juxtaglomerular apparatus, activation of the 
renin-angiotensin-aldosterone system (RAAS), 
and an increase in blood pressure are caused by 
decreased blood flow caused by structural 
changes in the blood vessels as well as renal 
vasospasm ("Raynaud's phenomenon"). The 
essential increase in blood pressure damages 
renal blood vessels even more, setting off a 
vicious cycle that eventually leads to malignant 
hypertension [1]. 
 
T helper lymphocyte type-2 (TH-2) activation, 
cytokine production (especially Il-4, IL-13, and IL-
17), and excess collagen buildup have all been 
linked to Scleroderma, which may play a role in 
the development of vasculopathy [11]. 
 
SRC induces a proliferative obliterative 
vasculopathy with concentric ‘onion peel' 
constriction of arterioles and glomerular 
ischemia. There are no inflammatory or 
immunological deposits in the glomeruli. These 
pathologic findings, together with the presence of 
significant hyperreninemia, suggest that altered 
juxtaglomerular apparatus perfusion, which 
causes renin-driven hypertension, could be a 
driver of SRC. Autopsy investigations, on the 
other hand, show renal vascular abnormalities in 
some people who do not have clinical indications 
of SRC. Furthermore, some individuals 
demonstrate physiologic evidence of episodic 
renal vasospasm (‘renal Raynaud's 
phenomenon'), which, while correlating with 
baseline and cold-induced renin levels, does not 
predict the development of SRC [2]. 
 
Antiendothelial cell antibodies, which can cause 
endothelial cell death , have also been found in 
up to 85 percent of Scleroderma  patients . 
Endothelin-1, a protein involved in blood vessel 
constriction, and its receptor, endothelin-B, were 
found to be overexpressed in the small vessels 
of two SRC patients. In addition, the C4d 
complement degradation product, which is 
thought to be an immunologic marker of 
antibody-mediated rejection in renal allografts, 
has been found in native renal biopsies from a 
fraction of SRC patients [11]. 
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In the pathophysiology of SRC, activation of the 
renin–angiotensin–aldosterone pathway appears 
to be crucial. There is evidence of 
juxtaglomerular apparatus hyperplasia, and high-
dose ACEi can usually control blood pressure. 
Unfortunately, an increased plasma renin level 
does not indicate the onset of SRC [24,25,26]. 

 
5. SYMPTOMS AND RISK FACTORS 
 
A quick and severe elevation in systemic blood 
pressure (although normotensive SRC has been 
described) and abrupt renal failure, with or 
without considerable microangiopathic hemolytic 
anaemia or thrombocytopenia, are common 
features of SRC. Headache, blurred vision, and 
dyspnea are common symptoms of SRC [11]. 
 
When it comes to risk factors, Rapid skin 
thickening, the use of certain medications like 
corticosteroids or cyclosporine, new-onset 
microangiopathic hemolytic anaemia and/or 
thrombocytopenia, cardiac complications 
(pericardial effusion, congestive heart failure, 
and/or arrhythmias), large joint contractures, and 
anti-RNA polymerase III antibody are all risk 
factors. 
 

6. DIAGNOSIS 
 
Since SRC can cause acute renal failure, a large 
increase in serum creatinine and a significant 
decrease in glomerular filtration rate would be 
expected (GFR). The median blood creatinine 
value in SRC patients at presentation was 200 
mmol/l (2.3 mg/dl) in most cases [11]. 
 
In 43% of instances, thrombotic microangiopathy 
is discovered. In one-third of SRC patients, anti-
RNA-polymerase III antibodies are detected. If 
SRC appears with characteristic symptoms, a 
renal biopsy is not required. In atypical forms, 
however, it can assist define prognosis and guide 
treatment. [24]. 
 
Eearly detection of Scleroderma  is critical 
Because diagnosis of SRC may precede 
diagnosis of Scleroderma  in up to 20% of 
patients. In other cases, there is no evidence of 
skin sclerosis at the time SRC develops [27]. 
Headaches, hypertensive retinopathy with visual 
abnormalities, encephalopathy, seizures, fever, 
and general malaise are all symptoms of SRC. 
Water and salt retention due to massive overload 
and oliguria are also prominent causes of 
pulmonary oedema. If you have arrythmia, 

myocarditis, or pericarditis, you may have a 
worse prognosis [19]. 
 
A number of differential diagnoses should be 
evaluated in the case of acute renal failure in a 
patient with Scleroderma. Malignant 
hypertension can accompany renal arterial 
stenosis. Hypovolemia might be mistaken for 
SRC. Dehydration, third space sequestration in 
the case of gut involvement and intestinal 
paresis, diuretics, NSAIDs, heart failure, and/or 
arrhythmia are all potential triggers [24]. 
 

7. LABORATORY FINDINGS 
 
At the time of presentation, serum creatinine 
levels can be significantly elevated. Even after 
blood pressure is under control, it can rise for 
several days. Mild proteinuria (0.5 to 2.5 g/l) is 
usually detected on urinalysis. In the vast 
majority of instances, microscopic hematuria, 
commonly identified with a dipstick, corresponds 
to hemoglobinuria. In 43 percent of individuals 
with SRC, thrombotic microangiopathy develops, 
which is characterised by hemolytic anaemia and 
thrombocytopenia. Thrombocytopenia is usually 
mild, with counts of over 50,000/mm3 in the 
majority of cases, and returns to normal after 
blood pressure is controlled [24]. 
 
ANAs are seen in nearly all Scleroderma  
patients, and there is a clear link between SRC 
and an ANA speckled pattern positive status, 
which is found in 60% of SRC patients. Patients 
with Scleroderma -specific ARA (I and III) , which 
are detectable in 59 percent of SRC patients, 
had much higher rates of severe cutaneous and 
renal illness. Anti-fibrillarin or anti-U3-RNP 
antibodies (AFA) can also be used to detect 
young children who are at risk of developing 
Scleroderma  internal organ symptoms, such as 
SRC . Patients with anti-centromere antibodies 
or anti-topoisomerase 1 antibodies, on the other 
hand, are less likely to develop renal illness 
[19,28,29,30]. 
 
Anti-nuclear antibodies (abs) are a frequent type 
of antibody. Anti-topoisomerase antibodies, 
which are detected in 30% of individuals with 
diffuse Scleroderma, are not predictive of the 
development of this symptom. Anti-RNA 
polymerase III abs, which are nearly exclusively 
found in diffuse Scleroderma, identify patients 
who are at risk. SRC will develop in 33 percent of 
these patients [24]. 
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8. TREATMENT 
 
In the etiology of scleroderma renal crises, RAAS 
activation is critical. Furthermore, the use of 
angiotensin-converting enzyme inhibitors 
(ACEIs) in this condition has reduced 1-year 
mortality to 24% from 85% prior to their use. As a 
result, the current strategy is to use ACEIs to 
quickly drop blood pressure and then maintain it 
[1]. 
 
This treatment has enhanced survival, reduced 
the need for dialysis, and allowed patients to stop 
dialysis after 6 to 18 months. The best outcome 
will be achieved with early diagnosis and 
aggressive beginning of ACE inhibitor therapy 
[24]. 
 
Captopril (D3-mercapto-2-methylpropionyl-L-
proline) blocks peptidyl dipeptide hydrolase, 
which prevents angiotensin I from being 
converted to angiotensin II. It is ideal as first-line 
therapy because of its short half-life, which 
allows for easy titration. The goal is to reduce the 
SBP by 20 mmHg per 24 hours and the DBP by 
10 mmHg per 24 hours until the blood pressure 
is within normal ranges while avoiding 
hypotension [2]. 
 
Additional treatment medications are needed to 
treat SRC that is resistant to ACE-I. Combining 
ACE-I with endothelin receptor blockers and 
complement component-targeting drugs has 
recently sparked interest. In high-risk patients, 
prophylactic use of ACE-I had little benefit [12]. 
 
Calcium channel blockers may be effective in 
patients who aren't getting enough blood 
pressure relief from ACE inhibitor medication 
alone. Iloprost given intravenously may also aid 
in the reversal of microvascular abnormalities. If 
pulmonary oedema is present, further oral 
hypotensive medications (e.g. labetalol) and 
nitrate infusion might be administered as needed. 
If there is significant thrombotic microangiopathy, 
plasma exchange may be considered. 
Intermittent haemodialysis or continuous 
venous–venous haemofiltration are used to 
support renal function [19]. Patients with SRC 
and microangiopathy, as well as those who are 
intolerant to ACE medications, appear to benefit 
from plasma exchange [31]. 
 
8.1 Renal Transplantation 
 
Patients with SRC benefit from renal 
transplantation. Scleroderma patients with end-

stage renal failure (ESRF) who receive a 
transplant had a better prognosis than those who 
are waiting for a transplant. However, because of 
the relatively high rates of renal functional 
recovery, it is normally recommended to wait 
until patients have been dialysis dependent for at 
least two years before undergoing 
transplantation [2]. 
 

9. CONCLUSION 
 
Scleroderma Renal Crisis without doubt is one of 
the most dangerous cases, due its life-
threatening case, luckily due to recent 
development in angiotensin converting enzymes 
inhibitors (ACEs) prognosis of this disease has 
rapidly improved, they have improved the 
survivability rate and reduced the need of dialysis 
and renal transplantation. Renal transplantation 
may still be need in some of the worst cases, but 
also recently there have been also multiple other 
drugs under development and testing, usage of 
additional agents such calcium inhibitors, 
Iloprost, and other hypertensive agents may be 
helful, we hope for better improvement of the 
treatment options for such cases. Corticosteroid 
seems to have correlation to incidence of the 
disease according to different studies, that’s why 
it’s recommended to use it only as necessary 
and if does by the minimum dosage required as 
high dosage seems to be cause of the disease. 
Early detection of systematic sclerosis 
(Scleroderma ) is also critical Because diagnosis 
of SRC may precede diagnosis of Scleroderma  
in up to 20% of patients. 
 

CONSENT 
 
It is not applicable. 

 
ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 

 

1. Vaidya PN, Basyal B, Finnigan NA. 
Scleroderma and renal crisis. [Updated 
2021 Jul 12]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls 
Publishing; 2021 Jan.  



 
 
 
 

Hussein et al.; JPRI, 33(45A): 334-340, 2021; Article no.JPRI.74635 
 
 

 
339 

 

Available:https://www.ncbi.nlm.nih.gov/boo
ks/NBK482424/  

2. Shanmugam VK, Steen VD. Renal disease 
in scleroderma: an update on evaluation, 
risk stratification, pathogenesis and 
management. Curr Opin Rheumatol. 2012 
Nov;24(6):669-76. DOI: 
10.1097/BOR.0b013e3283588dcf. PMID: 
22955019; PMCID: PMC4048657. 

3. LeRoy EC, Black CM, Fleischmajer R, et 
al. Scleroderma (systemic sclerosis): 
classification, subsets and pathogenesis. J 
Rheumatol. 1988;15:202–205.  

4. LeRoy EC, Medsger TA. Criteria for the 
classification of early systemic sclerosis. J 
Rheumatol. 2001;28:1573–1576. 

5. Steen VD. The many faces of scleroderma. 
Rheum Dis Clin North Am. 2008;34:1–15.  

6. Steen VD. Autoantibodies in systemic 
sclerosis. Semin Arthritis Rheum. 
2005;35:35–42.  

7. Hissaria P, Lester S, Hakendorf P, et al. 
Survival in scleroderma: results from the 
population-based South Australian 
register. Intern Med J. 2011;41:381–390.  

8. Steen VD, Medsger TA. Changes in 
causes of death in systemic sclerosis, 
1972–2002. Ann Rheum Dis. 
2007;66:940–944.  

9. Steen V. Scleroderma renal crisis. Rheum 
Dis Clin North Am. 2003;29:315–333.  

10. Jacquier M, Mousson C, Rebibou JM, 
Lakomy D, François S, Martin L, Funes De 
La Vega M, Legendre M. Scleroderma 
Renal Crisis in a Systemic Sclerosis With 
Anti-PM/Scl Antibodies. Kidney Int Rep. 
2019 Jul 10;4(10):1499-1502.  

DOI: 10.1016/j.ekir.2019.07.002. PMID: 
31701063; PMCID: PMC6829186.  

11. Batal I, Domsic RT, Medsger TA, Bastacky 
S. Scleroderma renal crisis: a pathology 
perspective. Int J Rheumatol. 
2010;2010:543704. doi: 
10.1155/2010/543704. Epub 2010 Jul 28. 
PMID: 20981312; PMCID: PMC2958499.  

12. Nagaraja V. Management of scleroderma 
renal crisis. Curr Opin Rheumatol. 2019 
May;31(3):223-230.  

DOI: 10.1097/BOR.0000000000000604. 
PMID: 30870219.  

13. Bose N, Chiesa-Vottero A, Chatterjee S. 
Scleroderma renal crisis. Semin Arthritis 
Rheum. 2015 Jun;44(6):687-94. doi: 

10.1016/j.semarthrit.2014.12.001. Epub 
2014 Dec 11. PMID: 25613774.  

14. Steen VD. Kidney involvement in systemic 
sclerosis. Presse Med. 2014 Oct;43(10 Pt 
2):e305-14. 

15. Bose N, Chiesa-Vottero A, Chatterjee S. 
Scleroderma renal crisis. Semin Arthritis 
Rheum. 2015 Jun;44(6):687-94.  

16. Ghossein C, Varga J, Fenves AZ. Recent 
Developments in the Classification, 
Evaluation, Pathophysiology, and 
Management of Scleroderma Renal Crisis. 
Curr Rheumatol Rep. 2016 Jan;18(1):5. 

17. Hudson M. Scleroderma renal crisis. Curr 
Opin Rheumatol. 2015 Nov;27(6):549-54.  

18. Woodworth TG, Suliman YA, Li W, Furst 
DE, Clements P. Scleroderma renal crisis 
and renal involvement in systemic 
sclerosis. Nat Rev Nephrol. 2016 
Nov;12(11):678-691  

19. Denton CP, Lapadula G, Mouthon L, 
Müller-Ladner U. Renal complications and 
scleroderma renal crisis. Rheumatology 
(Oxford). 2009 Jun;48 Suppl 3:iii32-5.  

DOI: 10.1093/rheumatology/ken483. 
PMID: 19487221.  

20. Teixeira L, Mouthon L, Mahr A, et al. 
Mortality and risk factors of scleroderma 
renal crisis: a French retrospective study in 
50 patients, Ann Rheum Dis. 2008;67:110-
6.  

21. Steen VD, Medsger TA Jr, Osial TA, et al. 
Factors predicting development of renal 
involvement in progressive systemic 
sclerosis. Am J Med. 1984;76:79-86.  

22. Steen VD, Medsger TAJr. Case-control 
study of corticosteroids and other drugs 
that either precipitate or protect from the 
development of scleroderma renal crisis. 
Arthritis Rheum. 1998; 41:1613-9. 

23. Traub YM, Shapiro AP, Rodnan GP, 
Medsger TA, McDonald RH Jr, Steen VD, 
Osial TA Jr, Tolchin SF. Hypertension and 
renal failure (scleroderma renal crisis) in 
progressive systemic sclerosis. Review of 
a 25-year experience with 68 cases. 
Medicine (Baltimore). 1983 Nov;62(6):335-
52.  

DOI: 10.1097/00005792-198311000-
00001. PMID: 6355755. 

24. Mouthon L, Bérezné A, Bussone G, Noël 
LH, Villiger PM, Guillevin L. Scleroderma 
renal crisis: a rare but severe complication 

https://www.ncbi.nlm.nih.gov/books/NBK482424/
https://www.ncbi.nlm.nih.gov/books/NBK482424/


 
 
 
 

Hussein et al.; JPRI, 33(45A): 334-340, 2021; Article no.JPRI.74635 
 
 

 
340 

 

of systemic sclerosis. Clin Rev Allergy 
Immunol. 2011 Apr;40(2):84-91.  

DOI: 10.1007/s12016-009-8191-5. PMID: 
20012923.  

25. Shapiro L, Prince R, Buckingham R (1983) 
D-penicillamine treatment of progressive 
systemic sclerosis (scleroderma). A 
comparison of clinical and in vitro effects. J 
Rheumatol 10:316  

26. Clements PJ, Lachenbruch PA, Furst DE, 
Maxwell M, Danovitch G, Paulus HE. 
Abnormalities of renal physiology in 
systemic sclerosis. A prospective study 
with 10-year followup. Arthritis Rheum. 
1994;37(1):67–74.  

27. Logee KM, Lakshminarayanan S. 
Scleroderma renal crisis as an initial 
presentation of systemic sclerosis: a case 
report and review of the literature. Clin Exp 
Rheumatol. 2015 Jul-Aug;33(4 Suppl 

91):S171-4. Epub 2015 Mar 6. PMID: 
25797912.  

28. Penn H, Howie AJ,  Kingdon EJ, et al. 
Scleroderma renal crisis: patient 
characteristics and long-term outcomes, Q 
J Med. 2007;100:485-94.  

29. Bunn CC, Denton CP,  Shi-Wen X, et al. 
Anti-RNA polymerases and other 
autoantibody specificities in systemic 
sclerosis. Br J Rheumatol. 1998;37:15-20.  

30. Tormey VJ, Bunn CC, Denton CP, et al. 
Anti-fibrillarin antibodies in systemic 
sclerosis. Rheumatology. 2001;40:1157-
62.  

31. Zanatta E, Polito P, Favaro M, Larosa M, 
Marson P, Cozzi F, Doria A. Therapy of 
scleroderma renal crisis: State of the art. 
Autoimmun Rev. 2018 Sep;17(9):882-889.  

DOI: 10.1016/j.autrev.2018.03.012. Epub 
2018 Jul 10. PMID: 30005860.

 

© 2021 Hussein et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/74635 

http://creativecommons.org/licenses/by/2.0

	Journal of Pharmaceutical Research International
	33(45A): 334-340, 2021; Article no.JPRI.74635

	ABSTRACT
	1. INTRODUCTION
	2. INCIDENCE AND PROGNOSIS
	3. ETIOLOGY
	4. PATHOPHYSIOLOGY
	5. SYMPTOMS AND RISK FACTORS
	6. DIAGNOSIS
	7. LABORATORY FINDINGS
	8. TREATMENT
	9. CONCLUSION
	COMPETING INTERESTS
	REFERENCES

