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1. Abstract

Recurrent oral ulcers (OU) are a common manifestation in infancy
affecting up 40% of children. The first step necessary for the di-
agnosis is the search for associated systemic symptoms. Recurrent
aphthous stomatitis (RAS) is the most common diagnosis in patients
with isolated OU, being a diagnosis of exclusion. Among patients
with associated symptoms, the diagnostic process must distinguish
conditions in which other manifestations represent the main and rel-
evant sign (e.g., autoinflammatory diseases, celiac disease, systemic
lupus erythematosus, SLE) from other ones characterized by ulcers
of such size and number to be particularly disabling (e.g;, Behget dis-
ease, BD). We elaborated an algorithm with the aim to provide help
in the diagnostic challenge of children with OU.

2. Introduction

Oral ulcerations (OU) are a common condition in childhood repre-
senting a frequent reason for secking medical attention. The discom-
fort of OU can impact negatively on the quality of life of a child,
interfering with eating and speaking [1]. The causes of OU are nu-
merous from minor irritating triggers to systemic diseases, recurrent
apthous stomatitis (RAS) is the most common and it is a diagnosis
of exclusion. OU can be classified as minor, major or herpetiform
on the basis of ulcer size, number and healing time. Minor ulcers
are superficial and small in size (<10 mm), occur singulatly or in
groups and heal within about 7 to 10 days without scarring. They are
generally located on the nonkeratinized mucosa of the mouth. Major
ulcers are larger, deeper and more painful than minor ulcers, may in-
volve each region of the mouth, heal with scarring and tissue lost and

may persist for several weeks. Herpetiform ulcers are numerous (up

to 100) and tend to coalescent becoming confluent in large plaques.
They may heal with scarring in 7 to 30 days [2]. ROU can be divided
in two forms: simple aphthosis and complex aphthosis. The latter is
used to describe patients suffering from recurrent oral and genital

ulcers or almost constant, multiple (>3) oral aphthae [3].
3. OU Without Any Associated Symptoms

Recurrent aphthous stomatitis (RAS) is the most common cause of
OU without associated symptoms, representing a diagnosis of exclu-
sion (Figure 1). It is reported to affect up to 30-40% of children [4].
Etiology is unknown and the best defined predisposing factor is the
hereditary [5]. At least 40% of the patients have a RAS family history
and tend to develop the disease at an earlier age, with more severe
symptoms and more frequent attacks. Predisposing factors in chil-
dren and young people include trauma, stress, hormonal imbalance,
and certain foods [6]. Minor aphthae are more common but also
major and herpetiform aphthae can be observed. The correct diag-
nosis of RAS is dependent on a detailed and accurate family history,
clinical evaluation (including associated medical conditions, such as
genital ulceration (GU), skin lesions, gastrointestinal (GI) symptoms,
drugs assumption) and on some blood examinations (Table 1).
Table 1: Investigations that should be performed in all patients with recur-
rent oral aphtosis.

Hemoglobin and full blood count

ESR/CRP

Screening for celiac disease (Total IgA and TGA-IgA)

Serum B12 and folate levels

Ferritin
CRP, c-reactive protein; ESR, erythrocyte sedimentation rate; TGA, trans-

glutaminase.
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Figure 1: OU without any associated symptoms.
MTX, methotrexate; NSAID, nonsteroidal anti-inflammatory drug; RAS,

recutrent aphtous stomatitis.

4. OU Accompanying More Relevant Symptoms

OU can be associated with other symptoms, which represent the
main manifestations of the clinical picture (Figure 2); while in other
cases, they arise with such size and number as to constitute the main

sign despite the presence of a symptomatic corollary (Figure 3).

In the differential diagnosis of a patient with recurrent fever and aph-
tae, cyclic neutropenia should be first considered. Cyclic neutropenia
is an autosomal dominantly inherited disorder that presents generally
before 5 years of age, characterized by phases of neutropenia every
21%4 days. During neutropenic phase, lasting 3-7 days, fever, malaise,
aphthous ulceration, arthralgia, bacterial infections and various other
symptoms arise. Diagnosis is established by serial blood examina-
tons (3 times/week for 6-8 weeks) to document periodic neutrope-
nia and the evidence of mutation in the gene for neutrophil elastase
(ELANE) confirms the diagnosis [7] (Table 2).

Among the conditions in which OU represent an accompanying
symptom, we include some autoinflammatory syndromes, particu-
larly aphthous stomatitis, pharyngitis, adenopathy (PFAPA) and
mevalonate kinase deficiency (MVK). These patients experience re-
current inflammatory attacks featured by fever and a corollary of
aspecific symptoms, without any evidence of infections [8,9]. PFAFA

syndrome arises before the age of five years, presenting with phar-

2022, V9(9): 1-2

yngotonsillitis, aphthous stomatitis, cervical lymphadenopathy and
sometimes arthritis/arthralgia and slight abdominal pain. The length
of febrile episodes is of 3-6 days with an interval of about 21-28 days
among the attacks. Blood tests show an increase of inflaimmatory
markers during the critical phase, while no abnormality is found in

the wellness intervals [7].

MKD is a periodic fever syndrome characterized by an eatly onset,
in the first 6 months of life, with recurrent episodes of fever lasting
from 3 to 7 days. Typical attacks are featured by gastrointestinal man-
ifestations in 98% of patients (abdominal pain (88%), diarrhea (84%)
and vomiting (69%)), lymphadenopathy (90%), arthralgia (71%), OA
(60%), maculopapular rashes (39%), headache (38%). In this con-
dition, aphthous stomatitis, usually presenting as aphthae major, is
more severe than in PFAPA. Diagnosis relies on the clinical pheno-
type, after the exclusion of cyclic neutropenia and of an immuno-
deficiency disorder with a first level immune assessment (serum im-
munoglobulins levels and lymphocyte subsets). In front of a patient
with persistently elevated inflammatory markers, particulatly serum
amyloid A (SAA) in the intercritical phase, and presence of abdom-
inal pain during the febrile attacks, a second level examination in-
cluding the search for mutations in disease genes (CIAS1, TNFRSI,
MEFV, MVK) is recommended, in order to diagnose monogenic au-
toinflammatory diseases [8,9] (Table 2).

In a patient with OU associated with fever and arthritis, the differ-
ential diagnosis include reactive arthritis and SLE. SLE is a chronic
autoimmune disease charactetized by multisystem inflammation and
presence of circulating autoantibodies directed against self-antigens.
As any organ may be involved in SLE, the potential clinical manifes-
tations are a myriad; moreover, the most commonly organs involved
are skin, joints, kidney, blood vessels and the central nervous system
(CNS). Fever and fatigue are frequently complained by the patients.
OU occur in approximately 21% of patients with SLE [10] and their
presence is associated with increased disease activity and worse prog-
nosis [11]. OU are one of the criteria included in the 2019 European
League Against Rheumatism/American College of Rheumatolo-
gy Classification Criteria for SLE [12]. According to these criteria,
ANA positivity is a mandatory criterium to pose the diagnosis of
SLE. Other diagnostic laboratory features include the presence of
autoantibodies (anti dsDNA, anti-Smith, anti-phospholipids), hypo-
complementemia, direct Coombs test, proteinuria. Second level ex-

aminations useful for the conclusive diagnosis are shown in Table 2.

OU can be part of the clinical picture of reactive arthritis, that is
characterized by an asymmetric oligoarthritis frequently associated
with extra-articular manifestations including: fever, fatigue, conjunc-
tivitis (less frequently uveitis), urethritis, cutaneous manifestations. In
the suspicion of reactive arthritis, stool and urogenital tract culture,
the search for HLA B27, Chlamydia serology and articular US must
be performed (Table 2).

Both primary and secondary immunodeficiency can occur with OU.

Therefore, in the case of patients with recurrent infections, an im-
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munological evaluation such as immunoglobulins and IgG subclasses
dosage, lymphocyte subtypes and HIV test should be performed (Ta-
ble 2). Interestingly in our clinic, we observed two patients with ROU,
without history of significant morbidity but presenting autoimmune
manifestations, whose laboratory examinations were indicative for
a Common Variable Immunodeficiency Disease (CVID), outlining
the need to evaluate humoral and cellular immunity in patients with
ROU. Severe episodes of OU have been reported in patients suf-
fering from human immunodeficiency virus (HIV) infection. It has
been described that major ulcers are associated with lower CD4+ cell
count and inversion in the CD4+/CD8+ ratio [13].

Vesiculobullous disorders, such as pemphigus vulgatis and mucous
membrane pemphigoid, occurring both in childhood and in mid-
dle-aged adults, are rare autoimmune conditions causing OU. Diag-
nosis is confirmed by detection of autoantibodies on the lesions by

immunofluotescence [5].

OU can be commonly found in some gastrointestinal diseases as ce-
liac disease, Crohn’s disease (CD) and ulcerative colitis (UC). Celiac

Table 2: Examinations that should be performed according to the clinic.
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disease is an immune-mediated systemic disorder elicited by gluten
and related prolamines in genetically susceptible individuals (HLA
DQ2 or HLA DQ8 haplotypes), characterized by the presence of
enteropathy, gluten dependent clinical manifestations: abdominal dis-
tention, diarrhea, vomiting, failure to thrive. It is associated with a
wide spectrum of extraintestinal manifestations: iron-deficiency ane-
mia, osteoporosis, aphthous stomatitis, alopecia, arthritis/arthralgia,
epilepsy with bilateral occipital calcifications, isolated hypertransam-
inasemia, dental enamel hypoplasia, late puberty and fatigue. It is
important to emphasize that OU may be the first manifestation of
celiac disease, that, unlike RAS, heal with the gluten-free diet and are
generally less disabling than those occurring in CD and ulcerative
colitis (UC). If a celiac disease is suspected, measurement of total se-
rum IgA and IgA-antibodies against transglutaminase 2 (TGA-IgA)
should be performed. Celiac disease diagnosis can be established,
without duodenal biopsies, if TGA-IgA is 210 times the upper lim-
it of normal, the family agrees and endomysial antibodies (EMA-
IgA) are positive in a second blood sample. In children with positive
TGA-IgA <10xULN biopsy should be performed [14].

e All patients: HLA-B51 + ophtalmologic

evaluation

e Pathergy test

e GI: Faecal calprotectin + abdominal US

Bechet’s disease ) )
e Arthralgia: articular US

¢ CNS: brain MRI
e Vascular: Doppler US

* ASCAs - pANCA
IBD *  Faecal calprotectin
*  Abdominal US

+  SAA

Autoinflammatory . Immunoglobulins

disease (PFAPA, MKD)
*  Lymphocyte subtypes

e GI: colonoscopy and/or EGDS
*  Joint: articular MRI

. Colonoscopy and/or EGDS

. Genetic analysis (CIAS1, TNFRS1, MEFV, MKD)

*  Repeated blood counts (3 times/week for 6-8

Cyclic neutropenia
weeks)
*  Stool and urogenital tract cultures
*  Chlamydia serology
« HLAB27
*  Articular US

Reactive arthritis

*  ANA, anti SM, anti dsDNA, C3 and C4 serum .

levels
SLE .

*  Urine analysis

Direct Coombs test

*  Antiphospholipid antibodies

*  Genetic analysis (ELANE)

e Articular MRI

Renal: 24h proteinuria or albumin/creatinine ratio +
abdominal US =+ renal biopsy

*  CNS: brain MRI

. Chest: US, x-ray, CT scan, MRI

. Joint: articular US



e Serum immunoglobulins
CVID .
*  Lymphocyte subtypes

IgG subclasses

*  IgG subclasses

HIV
*  Lymphocyte subtypes
q 5 *  Total IgA
Celiac disease
«  TGA-IgA
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e B-lymphocytic phenotype
+  Immune response to vaccine antigens

¢ Screening HIV

e TGA-IgA < 10x ULN: EGDS with Biopsy
+  TGA-IgA > 10x ULN: EMA-IgA

ANA, antinuclear antibodies; ANCA, antineutrophil cytoplasmic antibodies; ASCA, anti-dsDNA, anti-double stranded DNA; anti-Saccharomyces cerevisiae

antibodies; anti-SM, anti-Smith; C, complement; CNS, central nervous system; CT, computed tomography; CVID, common variable immunodeficienciency;

EGDS, esophagogastroduodenoscopy; ELANE, neutrophil elastase; EMA, anti-endomysial antibodies; G1, gastrointestinal; HIV, Human immunodeficien-

cy virus; HLA,Human Leukocyte Antigen; Ig, immunoglobulin; MKD, mevalonate kinase deficiency; MRI, Magnetic Resonance Imaging; PFAPA, Periodic

Fever, Aphthous Stomatitis, Pharyngitis, Adenitis; SSA, serum amyloid A; SLE, systemic lupus erythematosus; US, ultrasound.

Figure 2: OU accompanying more relevant symptoms.

CVID, common variable immunodeficiency syndrome; HIV, Human im-
munodeficiency virus; MKD, mevalonate kinase deficiency; PFAPA, Pe-
riodic Fever, Aphthous Stomatitis, Pharyngitis, Adenitis; SLE, Systemic
lupus erytemathosus

Figure 3: Disabling OU associated with other symptoms
CNS, central nervous system; GI, gastrointestinal; IBD, inflammatory bowel

disease.
5. Disabling OU Associated with other Symptoms

In patients with IBD and BD, thought associated with other mani-
festations, OU can be of such dimension and number to represent a

major problem.

CD and UC are chronic inflammatory diseases with primary intestinal
involvement. Arthritis and OU are the most frequent extraintestinal
manifestations of IBD, as confirmed in a cohort of 1649 pediatric
patients [15]. The incidence of OU in CD varies from 10 to 80% [10].
Patients with CD may exhibit specific (diffuse lip and buccal swelling,
tags, cobblestones) and non-specific oral manifestations (aphthous
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ulcers, pyostomatitis vegetans, and gingivitis). Cobblestones lesions
are granulomatous swelling of the oral cavity; the swelling of the
intestinal mucosa has a similar ‘cobblestone’ appearance in the en-
doscopic images. Mucosal tags appear as small localized swelling that
may surround deep linear ulcerations [16]. Pyostomatitis vegetans,
characterized by multiple pustules, erosions, vegetative plaques and
mucosal folds [17] can occur in CD, but is more frequently associated
with UC. In general, although oral lesions are more common in CD,
almost all the so-called non-specific oral lesions described in CD can
also occur in UC [18].

Oral manifestations may precede intestinal inflammation, coincide

with it or appear after diagnosis [15].

Patients with OU and gastrointestinal manifestations, must under-
go an extended evaluation including history, physical examination,
laboratory exams and endoscopic findings in order to differentiate
CD from UC. Patients with CD present a wide combination of signs
such as abdominal pain, diarrhea, vomiting, anorexia, weight loss,
growth retardation, and extra intestinal manifestations (arthritis, ery-
thema nodosum). Typical presentation of UC is characterized by di-
arrhea with blood, mucus and pus in the stool. Anorexia, weight loss
and growth failure can be present in patients with UC but are more
typical of CD. In both diseases blood examination may show anemia,
hypoalbuminemia, elevation of erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP); concerning the search for autoanti-
bodies, anti-Saccharomyces cerevisiae (ASCA) can be positive in CD
and perinuclear antineutrophil cytoplasmic antibodies (pANCA) in
UC. Fecal calprotectin levels are usually elevated. Abdomen-sonog-
raphy may show in CD a thickened bowel wall. CT and MRI can be
used both at the diagnosis and later to assess complications. Endos-
copy with histological examinations confirms the diagnosis (Table
2) [19,20]. Treatment of the inflammatory bowel disease (IBD) will

result in resolution of oral lesions in many cases [18].

In the presence of severe OU, BD should be suspected. BD is a
multisystem inflammatory condition that usually first arises with OU,
which precede other symptoms by years. Almost all children, 92-
100%, with BD have OU [5,21]. The lesions tend to be widespread
and multiple, but may also be single. They involve lips, tongue, cheeks
and palate; the mean healing time is 10 days but major ulcers may per-
sist for weeks [22,23]. Increased number of ulcers (more than six at
the same time), concurrent variation in size from that of herpetiform
to major ulcers and diffuse erythematous surrounds and involvement
of soft palate and oropharynx have been suggested to differentiate
BD from conventional RAS [23-25]. The diagnosis of BD relies
substantially on the clinical features although no specific symptoms
and signs are described. Due to the long-time interval between first
manifestation and the development of a clinical picture compatible
with BD diagnostic criteria, the diagnosis in children is particularly
challenging. In 2015 the Pediatric Behget disease (PEDBD) criteria
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have been published [21]. These criteria include the following six
manifestations: ROU, genital ulcers (GU), skin involvement, ocular
involvement, neurological signs, vascular signs [21]. Each feature has
the same weight and the presence of 3 or more criteria is neces-
sary to define a patient as affected by BD [21]. Examinations such
as fecal calprotectin, abdomen sonography, cerebral nervous system
(CNS)-brain magnetic resonance imaging (MRI), doppler ultrasound
should be performed according to the clinical manifestations [26-28]
(Table 2).Moreover we strongly support the assumption that, in the
evaluation of a child with recurrent oral and genital aphthous ulcers
or almost constant multiple oral aphthae, detailed history and a sys-
temic examination must be performed together with the review of
BD diagnostic criteria [21]. If BD is suspected, HLAB51 should be
investigated and patients should be addressed for an ophthalmologic

evaluation for the potential presence of uveitis [27].

6. The proposal of an Algorithm for the Diagnostic Ap-
proach (see Algorithm)

With the aim to simplify the OU diagnostic process, we created an
algorithm that include several procedural steps (Table 1,2 and Figure
1-3). The first diagnostic step is a careful clinical history to search
for systemic symptoms, that may be associated with OU. Fever, ar-
thritis, skin lesions, recurrent infections, gastrointestinal symptoms,
ocular manifestations should be considered as the main red flags for
a systemic condition in patients with OU. The differential diagnosis
in patients without associated symptoms include: RAS, nutritional
deficiencies (iron, vitamin B1, B2, B6, B12, folic acid, zinc), trau-
ma (malocclusion, tooth brushing), drugs assumption (in particular
nonsteroidal anti-inflammatory drugs, methotrexate, chemotherapy,
tacrolimus, betablockers, protease inhibitors), food hypersensibility
(chocolate, coffee, peanuts, cereals, almonds, strawberries, tomatoes,
cheese) (Figure 1) [22]. In the case of patients with OU and other
associated symptoms, it is first necessary to distinguish the condi-
tions on the basis of the severity of the ulcets. Therefore, number,
duration, location, frequency and clinical appearance of OU must
be reported. The diseases in which OU generally represent a minor
problem compared to other symptoms are: autoinflammatory diseas-
es, cyclic neutropenia, celiac disease, reactive arthritis, SLE, immuno-
deficiency disorders (Figure 2). On the opposite, in other conditions,
i.e., Behget disease (BD) and inflammatory bowel diseases (IBD),
OU present with size, such duration and recurrence as to cause se-
rious discomfort and negatively influence the quality of life (Figure
3). It is of interest to remark that in BD and IBD, although OU are
frequently associated with other manifestations, they may be the first
symptom that can last, on its own, long before the disease develops.
A detailed history, that focuses on the accompanying symptoms, and
the examination of the patient are fundamental in order to direct

the diagnostic process towards the choice of selected investigations.



References

1.

10.

11.

12.

13.

14.

Montgomery-Cranny J, Wallace A, Rogers HJ, et al. Management of
recurrent aphthous stomatitis in children. Dental Update. 2015; 42:
564-72.

Bruce AJ, Rogers RS. Acute oral ulcers. Dermatol Clin. 2003; 21: 1-15.

Letsinger JA, McCarty MA, Jorizzo JL. Complex aphthosis: a large
case series with evaluation algorithm and therapeutic ladder from topi-
cals to thalidomide. ] Am Acad Dermatol. 2000; 52: 500-8.

Porter SR, Hegarty A, Kaliakatsou F, et al. Recurrent aphtous stomati-
tis. Clin Dermatol. 2000; 18: 569-78.

Bilodeau E, Lalla RV. Recurrent oral ulceration: Etiology, classifica-
tion, management and diagnostic algorithm. Periodontology. 2000.
2019; 80:49-60.

Tarakji B, Gazal G, Ali Al-Maweri S. Guideline for the diagnosis and
treatment of recurrent apthous stomatitis for dental practiontioners. |
Int Oral Health. 2015; 7: 74-80.

Torreggiani S, Filocamo G, Esposito S. Recurrent fever in children. Int
J Mol Sci. 2016; 17:448.

Lachmann HJ. Periodic fever syndrome. Best Pract Res Clin Rheuma-
tol. 2017; 31: 596-609.

Gattorno M, Hofer M, Federici S, et al. Classification criteria for au-

toinflammatory recurrent fevers. Ann Rheum Dis. 2019; 78: 1025-32.

Louis PJ, Fernandes R. Review of systemic lupus erythematosus. Oral
Surg Med Oral Radiol Endod. 2001; 91: 512-16.

Parodi A, Massone C, Cacciapuoti M, et al. Measuring the activity of
the disease in patients with cutaneous lupus erythematosus. Br ] Der-
matol. 2000; 142: 457-60.

Aringer M, Costenbader K, Daikh D, et al. 2019 European League
Against Rheumatism/American College of Rheumatology Classifi-
cation Criteria for Systemic Lupus Erythematosus. Arthritis Rheum.
2019; 9: 1400-12.

Miziara ID, Cunha Araujo Filho B, Weber R. AIDS and Recurrent
Aphthous Stomatitis. Braz ] Otorhinolaryngol. 2005; 71: 517-20.

Husby S, Koletzko S, Korponay-Szabé 1, et al. European Society Pae-
diatric Gastroenterology, Hepatology and Nutrition Guidelines for
Diagnosing Coeliac Disease 2020. J Pediatr Gastroenterol Nutr. 2020;
70: 141-156.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

2022, V9(9): 1-6

Jose FA, Garnett EA, Vittinghoff E, et al. Development of extrain-
testinal manifestations in pediatric patients with inflammatory bowel
disease. Inflamm Bowel Dis. 2009; 15: 63-68.

Skrzat A, Olczak-Kowalczyk D, Turska-Szybka A. Crohn’s Disease
should be considered in children with Inflammatory oral lesions. Acta
Paediatr. 2017; 106: 199-203.

Tan CXW, Brand HS, de Boer NKH. Gastrointestinal diseases and
their oro-dental manifestations: part 1: Crohn’s Disease. Br Dent J.
2016; 221: 794-99.

Lankarani KB, Sivandzadeh GR, Hassanpour S. Oral manifestation in
inflammatory bowel disease: A review. World ] Gastroenterol. 2013;
19: 8571-79.

Rosen M]J, Dhawan A, Saced SA. Inflammatory Bowel Disease in
Children and Adolescents. JAMA Pediatr. 2015; 169: 1053-60.

Oliveira SB, Monteiro IM. Diagnosis and management of inflamma-
tory bowel disease in children. BMJ. 2017; 357: j2083.

Kone-Paut I, Shahram F, Darce-Bello M, et al. Consensus classifica-
tion criteria for paediatric Behcet’s disease from a prospective obser-
vational cohort: PEDBD. Ann Rheum Dis. 2016; 75: 958-64.

Karincaoglu Y, Borlu M, Toker SC, et al. Demographic and clinical
properties of juvenile-onset Behcet’s disease: A controlled multi-
center study. ] Am Acad Dermatol. 2008; 58: 579-84.

Yildiz M, Koker O. Pediatric Behcet’s disease - clinical aspects and
current concepts. Eur | Rheumatol. 2020; 7(Suppl 1): 38—47.

Main DM, Chambetlain MA. Clinical differentiation of oral ulcer-
ation in Behcet’s disease. Br ] Rheum. 1992; 31: 767-70.

Alpsoy E, Zouboulis CC, Ehrlich GE. Mucocutaneous lesions of Be-
hcet’s disease. Yonsei Med J. 2007; 48: 573-85.

Isabelle Koné-Paut. Behget’s disease in children, an overview. Pediatr
Rheumatol Oanline J. 2016; 14: 10.

Hu YC, Chiang BL, Yang YH. Clinical Manifestations and Manage-
ment of Pediatric Behcet’s Disease. Clin Rev Allergy Immunol. 2021;
61: 171-180.

Gallizzi R, De Vivo D, Valenti S, et al. Intestinal and neurological in-

volvement in Behcet disease: a clinical case. Ital | Pediatr. 2017; 43: 33.


https://pubmed.ncbi.nlm.nih.gov/26506812/
https://pubmed.ncbi.nlm.nih.gov/26506812/
https://pubmed.ncbi.nlm.nih.gov/26506812/
https://pubmed.ncbi.nlm.nih.gov/12622264/
https://pubmed.ncbi.nlm.nih.gov/15761429/
https://pubmed.ncbi.nlm.nih.gov/15761429/
https://pubmed.ncbi.nlm.nih.gov/15761429/
https://pubmed.ncbi.nlm.nih.gov/31090148/
https://pubmed.ncbi.nlm.nih.gov/31090148/
https://pubmed.ncbi.nlm.nih.gov/31090148/
https://pubmed.ncbi.nlm.nih.gov/26028911/
https://pubmed.ncbi.nlm.nih.gov/26028911/
https://pubmed.ncbi.nlm.nih.gov/26028911/
https://pubmed.ncbi.nlm.nih.gov/27023528/
https://pubmed.ncbi.nlm.nih.gov/27023528/
https://pubmed.ncbi.nlm.nih.gov/29773275/
https://pubmed.ncbi.nlm.nih.gov/29773275/
https://pubmed.ncbi.nlm.nih.gov/31018962/
https://pubmed.ncbi.nlm.nih.gov/31018962/
https://pubmed.ncbi.nlm.nih.gov/11346727/
https://pubmed.ncbi.nlm.nih.gov/11346727/
https://pubmed.ncbi.nlm.nih.gov/10735950/
https://pubmed.ncbi.nlm.nih.gov/10735950/
https://pubmed.ncbi.nlm.nih.gov/10735950/
https://pubmed.ncbi.nlm.nih.gov/31385462/
https://pubmed.ncbi.nlm.nih.gov/31385462/
https://pubmed.ncbi.nlm.nih.gov/31385462/
https://pubmed.ncbi.nlm.nih.gov/31385462/
https://pubmed.ncbi.nlm.nih.gov/16446970/
https://pubmed.ncbi.nlm.nih.gov/16446970/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/31568151/
https://pubmed.ncbi.nlm.nih.gov/18626963/
https://pubmed.ncbi.nlm.nih.gov/18626963/
https://pubmed.ncbi.nlm.nih.gov/18626963/
https://pubmed.ncbi.nlm.nih.gov/27896868/
https://pubmed.ncbi.nlm.nih.gov/27896868/
https://pubmed.ncbi.nlm.nih.gov/27896868/
https://pubmed.ncbi.nlm.nih.gov/27982000/
https://pubmed.ncbi.nlm.nih.gov/27982000/
https://pubmed.ncbi.nlm.nih.gov/27982000/
https://pubmed.ncbi.nlm.nih.gov/24379574/
https://pubmed.ncbi.nlm.nih.gov/24379574/
https://pubmed.ncbi.nlm.nih.gov/24379574/
https://pubmed.ncbi.nlm.nih.gov/26414706/
https://pubmed.ncbi.nlm.nih.gov/26414706/
https://www.bmj.com/content/357/bmj.j2083
https://www.bmj.com/content/357/bmj.j2083
https://pubmed.ncbi.nlm.nih.gov/26698843/
https://pubmed.ncbi.nlm.nih.gov/26698843/
https://pubmed.ncbi.nlm.nih.gov/26698843/
https://pubmed.ncbi.nlm.nih.gov/18045733/
https://pubmed.ncbi.nlm.nih.gov/18045733/
https://pubmed.ncbi.nlm.nih.gov/18045733/
https://pubmed.ncbi.nlm.nih.gov/31556871/
https://pubmed.ncbi.nlm.nih.gov/31556871/
https://pubmed.ncbi.nlm.nih.gov/1450800/
https://pubmed.ncbi.nlm.nih.gov/1450800/
https://pubmed.ncbi.nlm.nih.gov/17722228/
https://pubmed.ncbi.nlm.nih.gov/17722228/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4758175/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4758175/
https://pubmed.ncbi.nlm.nih.gov/32767171/
https://pubmed.ncbi.nlm.nih.gov/32767171/
https://pubmed.ncbi.nlm.nih.gov/32767171/
https://pubmed.ncbi.nlm.nih.gov/28388936/
https://pubmed.ncbi.nlm.nih.gov/28388936/

