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Abstract

Eosinophilic Pneumonia (EP) is a well-known form of antibiotic-resistant pneumonia with increased eosinophils, 
and Chronic EP (CEP) has a subacute course with respiratory symptoms lasting several months and progressive 
dyspnea. Although Glucocorticoid (GC) therapy shows a marked response in the early stages of CEP, there is no 
sufficient evidence for the optimal duration of GC administration and many patients are forced to continue GC 
maintenance therapy. Hence, adverse events associated with long-term administration such as osteoporosis and 
infections are problematic.

Rheumatoid Arthritis (RA) is a systemic autoimmune polyarthritis that recent strategic therapies using Disease 
Modifying Anti-Rheumatic Drugs (DMARDs), such as Methotrexate (MTX), and biologics have been promoted to 
induce disease remission, while GC is not recommended due to concerns about adverse events. The development of 
targeted synthetic DMARD, Janus Kinase (JAK) inhibitors, has also promoted the treatment strategy of RA. JAKs are 
members of the intracellular, nonreceptor protein tyrosine kinase family, which includes four JAKs (JAK1-3 and 
TYK2). Among them, a JAK1/2 inhibitor baricitinib, not only slow the progression of joint damages by inhibiting T 
helper type 1 (Th1) cytokines, but also demonstrates regulatory effects on Th2 cytokines such as IL-4, IL-5, and 
IL-13.

Recent reports have shown the association between RA and allergic diseases such as asthma and Atopic 
Dermatitis (AD), indeed, we also experienced a case of RA complicated CEP that the patient was weaned from long-
standing GC by taking baricitinib.

Though values of GCs on various inflammatory and autoimmune diseases, adverse events associated with long-
term administration negatively affect patients' quality of life and prognosis.

Based on the own experience, we discuss the possibility of tailor-made therapies that are effective for both the 
underlying disease and complications, utilizing the unique immunosuppressive effects of JAK inhibitors.
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Introduction
Eosinophilic Pneumonia (EP) is a well-known form of antibiotic-

resistant pneumonia, characterized by increased eosinophils both in 
peripheral blood and Bronchoalveolar Lavage Fluid (BALF). Along 
with infiltrating eosinophils, chemical mediators produced by 
activated macrophages also injure lung tissues [1,2]. Various factors, 
infectious and noninfectious, contribute to eosinophil infiltration of 
the lungs, and most infections are caused by parasitic, but 
noninfectious causes include certain drugs, toxins, environmental 
factors, and malignancies [1-4].

EP is classified into Acute Eosinophilic Pneumonia (AEP) and 
Chronic Eosinophilic Pneumonia (CEP) according to its clinical

course and clinical characteristics. AEP requires an attention to rapidly 
progressive respiratory symptoms,

Sometimes causes acute lung injury or Acute Respiratory Distress 
Syndrome (ARDS) [5]. CEP, on the other hand, has a subacute course 
with respiratory symptoms lasting several months and progressive 
dyspnea with wheezing. About half of CEP patients have atopic 
diseases such as bronchial asthma, and allergic reactions are thought to 
be involved in its development. Many EP patients, but not all, blood 
test shows increased eosinophils in the peripheral blood and chest X-
rays shows infiltrations in the middle and upper lungs bilaterally. For 
definitive diagnosis, chest Computed Tomography (CT) is considered 
highly useful [1,3].

Journal of Infectious Diseases &
Therapy

Yamane, et al., J Infect Dis Ther 2023, 11:6

Mini-Review Open Access

J Infect Dis Ther, an open access journal
ISSN: 2332-0877

Volume 11 • Issue 6 • 1000565



Literature Review
Although Glucocorticoids (GC) are used in the treatment of the two 

conditions of EP, there are significant differences in outcomes. In 
patients with AEP, respiratory symptoms may rapidly resolve within 
an hour of GC administration, and most patients have a dramatic 
response with resolution of lung infiltration within a month. Hence, 
GC can often be discontinued within a few weeks. GC therapy also 
shows a marked initial response in patients with CEP, however, there 
is no sufficient evidence for the optimal duration of GC 
administration, which currently requires at least 3 months, often 6-9 
months, or longer. Further, approximately half of CEP patients relapse 
after withdrawal of GC, forcing continuation of maintenance therapy 
[3,5]. Anti-IL-5 agents are among the drugs with potential efficacy in 
CEP [6]. IL-5 is produced by T-helper type 2 (Th2) cells and plays an 
important role in the proliferation and maturation of eosinophil 
precursor cells, but dysregulated production leads to eosinophilic 
inflammation [7]. Mepolizumab, an anti-IL-5 agent, is effective in 
severe asthma and Eosinophilic Granulomatosis with Polyangiitis 
(EGPA) [8]. Similarly, omalizumab, an anti-IgE antibody, has been 
used against CEP as well as severe asthma, while its effectiveness is 
mainly limited to cases with high IgE levels [9].

Rheumatoid Arthritis (RA) is a systemic autoimmune disease 
characterized by inflammatory synovitis and progressive joint 
destruction. A treat-to-target (T2T) strategy, in which low disease 
activity or remission is the main therapeutic target, has been 
recommended [10,11]. In recent years, several drugs with different 
pharmacological actions can be administered alone or in combination, 
contributing to the promotion of the T2T strategy. Since its discovery 
in 1948, GC has been the most frequently used drug for RA, valued 
for the anti-inflammatory and immunosuppressive effects [12]. 
However, today, with growing concerns about adverse events such as 
osteoporosis and infections, long-term administration of GCs is no 
longer supported [13,14].

Thus, Methotrexate (MTX), a conventional synthetic Disease 
Modifying Anti-Rheumatic Drug (csDMARD), is the current anchor 
drug for RA. In cases with patients who response inadequately to 
MTX, the addition of another csDMARD, a biological DMARD 
(bDMARD) or a targeted synthetic DMARD (tsDMARD) is 
recommended [10,11]. To add, no clear differences in clinical efficacy 
are reported between bDMARDs and tsDMARDs in the current RA 
treatment [15].

The development of tsDMARD, such as Janus Kinase (JAK) 
inhibitors, has supported great changes in the treatment strategy of RA. 
JAKs are members of the intracellular, nonreceptor protein tyrosine 
kinase family, which includes four JAKs (JAK1-3 and TYK2)[16]. The 
activated JAK/STAT (Signal Transducer and Activator of 
Transcription) pathway has been shown to play an important role in 
intracellular signaling and can dramatically reduce the disease activity 
of RA by inhibiting multiple inflammatory cytokines. Depending on 
the selectivity of the JAK isoforms, each JAK inhibitors exhibit 
different efficacy and safety profiles; JAK1 appears to be the primary 
driver, inhibition of JAK2 and 3 dependent pathways may also 
contribute to clinical efficacy in RA. Especially, inhibition of JAK2 
may contribute to the efficacy of non-selective JAK inhibitor via 
modulation of platelets, which play a supporting role to synovitis [17].

Baricitinib, JAK1/2 inhibitor, not only inhibits cytokine signaling 
such as Interleukin (IL)-6, IL-12, IL-20, IL-22, IL-23, and IFN-γ, but 
also demonstrates regulatory effects on T helper type 2 (Th2) cytokines

such as IL-4, IL-5, and IL-13 [18]. Compared to MTX, 
baricitinib can slow the progression of structural damage even in RA 
patients with moderate to high disease activity [19].

Indeed, treatment with JAK inhibitor is reported to reduce the 
concomitant dose of GCs and improve prognosis in the management 
of systemic immune-mediated inflammatory diseases [17].

Ideally, disease activities in both RA and CEP should be controlled 
with minimal oral GC or, if possible, GC-free. However, the reality in 
clinical practice remains divergent from this ideal: concomitant use of 
GCs increases the risk of severe infections particularly in elderly RA 
patients treated with bDMARDs, and GC monotherapy for patients 
with RA also increases mortality rate as compared with appropriate 
DMARDs therapy [20-22]. It is not surprising that an anti-IL-5 agent 
mepolizumab and an anti-IgE antibody omalizumab cannot be 
expected to be effective for RA, but there have been reports of a 
development of RA in CPE patients receiving mepolizumab [23], and 
of a RA-like polyarthralgia after initiating omalizumab [24]. Could the 
suppression of Th2-driven pathology, by anti-IL-5 agents or anti-IgE 
antibodies, have unintentionally caused arthritic symptoms, a common 
feature caused by Th1 cytokines? Though the classical Th1/Th2 
effector paradigm has partially changed by establishing Th17 
subpopulation, we should always be aware of a seesaw-like balance 
between Th1 and Th2 that may determine the development of 
autoimmune and atopic diseases [25]. Recently, a case series of dual 
biologic therapy for rheumatic diseases and asthma has been reported 
[26], however, the use of mepolizumab or omalizumab in patients with 
RA seems challenging to be cautious of the risks.

Discussion
We recently experienced a case of GC-dependent CEP; a 42-year-

old Japanese woman with 20 years of RA. Initially, she successfully 
achieved remission for CEP using GC though continuous use of low 
dose GC resulted in progressive RA-derived joint destruction. Since 
the next introduced bDMARDs had to be discontinued due to severe 
infectious complications, then, baricitinib was administered. As 
results, a GC-free remission was finally achieved by dual suppression 
of the Th1/Th2 pathway; subsiding of arthritis and respiratory 
symptoms [27].

The number of complications of RA with EP is by no means high, 
though a review of previous reports shows that 8 out of 10 patients had 
longstanding RA when they presented with acute eosinophilic 
pulmonary infiltrates [28]. In addition, recent systematic review and 
meta-analysis found that patients with asthma had a significantly 
higher risk of RA compared with individuals without asthma; the 
hazard ratio of 1.42 (95% CI, 1.18 - 1.70) [29]. In a similar line with 
described above, the proportion of patients with autoimmune diseases 
with Atopic Dermatitis (AD) is significantly higher than that of AD 
patients without underlying disease, and patients with AD have been 
considered a high-risk population for later development of autoimmune 
diseases [30]. Furthermore, a UK retrospective cohort study of patients 
with these allergic diseases, e.g., allergic rhinitis/conjunctivitis, atopic 
eczema and asthma, found more patients complicated with 
autoimmune diseases, including RA, than controls [31]. Among JAK 
isoforms, inhibition of JAK2 has been reported to be effective in 
bronchial asthma and Atopic Dermatitis (AD), because differentiation 
and proliferation of eosinophils are inhibited by suppressing IL-5 
signaling [32-34]. Further, actions of JAK inhibitor via group 2 Innate 
Lymphoid Cells (ILC2) have been shown to contribute to the treatment 
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of bronchial asthma [34]. Therefore, JAK inhibitor appears to be a 
candidate drug with the potential to reduce GC doses in both patients 
with RA and diseases in atopic conditions.

Among JAK inhibitors other than baricitinib, a pan-JAK inhibitor 
tofacitinib (inhibiting JAK1, JAK2 and JAK3), has also been reported 
to be effective in asthma in animal models and human clinical trials 
[34]. While the inhibitory effect on JAK2 is somewhat weaker than 
baricitinib, tofacitinib improves respiratory symptoms in asthma by 
inhibiting broad JAKs, suggesting that its targets may be cytokines 
other than the IL-5 mentioned above, namely IL4, IL13 and Thymic 
Stromal Lymphopoietin (TSLP) [32].

In today's clinical practice, where the division of labor in medicine 
has become the norm, rheumatologists are not necessarily skilled in 
the treatment of respiratory diseases, nor do respiratory physicians 
prefer to treat RA. However, to at least decrease the risk of infectious 
complications, rheumatologists and infection control physicians 
should share their knowledge of the latest therapeutic agents to reduce 
or withdrawal GC.

We recently experienced a case of RA complicated CEP in which 
the patient was weaned from long-standing GC by taking a JAK 
inhibitor. This experience has reaffirmed for us the broad efficacy of a 
certain JAK inhibitor for different types of diseases, especially if we 
focus on T cell regulatory mechanisms and the Th1/2 and/or Th17 
pathways. Indeed in immunopathogenesis of AD, Th2 category 
diseases similar to CEP, Th2 cytokines are also known to play a 
pivotal role, especially in the acute phase, with varying degrees of Th1 
and Th17 cytokine activation in the chronic phase [34]. Although GCs 
are very effective in various inflammatory and autoimmune diseases, 
adverse events associated with long-term administration negatively 
affect patients' quality of life and prognosis [35]. JAK inhibitor also 
has the risk of drug related adverse events such as the development of 
herpes zoster, and its risk of both malignancies and cardiovascular 
events should also continue to be carefully monitored [36,37].

Conclusion
Despite the need for such risk managements, the mechanism by 

which JAK inhibitor suppress multiple immunologic pathogens is an 
attractive possibility, indicating tailor-made therapies for individual 
patients' condition having RA and allergic complications such as 
Chronic Eosinophilic Pneumonia (CEP), asthma, or Atopic Dermatitis 
(AD).

References
1. Allen J, Wert M (2018) Eosinophilic Pneumonias. J Allergy Clin

Immunol Pract 6:1455-1461.
2. Felton JM, Lucas CD, Rossi AG, Dransfield I (2014) Eosinophils in the

lung-modulating apoptosis and efferocytosis in airway inflammation.
Front Immunol 5:302.

3. Weissler JC (2017) Eosinophilic lung disease. Am J Med Sci
354:339-349.

4. Bartal C, Sagy I, Barski L (2018) Drug-induced eosinophilic pneumonia:
A review of 196 case reports. Medicine (Baltimore) 97:e9688.

5. De Giacomi F, Decker PA, Vassallo R, Ryu JH (2017) Acute
Eosinophilic Pneumonia: correlation of clinical characteristics with
underlying cause. Chest 152:379-385.

6. Kisling A, Jones J, Hixson C, Hostler D, Hostler J (2020) Mepolizumab:
an alternative therapy for idiopathic chronic eosinophilic pneumonia with
glucocorticoid intolerance. Drugs Context 2020:9.

7. Jackson DJ, Akuthota P, Roufosse F (2022) Eosinophils and eosinophilic 
immune dysfunction in health and disease. Eur Respir Rev 31: 210150.

8. Wechsler ME, Akuthota P, Jayne D, Khoury P, Klion A, et al. (2017) 
Mepolizumab or Placebo for Eosinophilic Granulomatosis with 
Polyangiitis. N Engl J Med 376:1921-1932.

9. Basta F, Mazzuca C, Nucera E, Schiavino D, Afeltra A, et al. (2020) 
Antonelli Incalzi R. Omalizumab in eosinophilic granulomatosis with 
polyangiitis: friend or foe? A systematic literature review. Clin Exp 
Rheumatol 124:214-220.

10. Smolen JS, Landewé RBM, Bergstra SA, Kerschbaumer A, Sepriano A, 
et al. (2023) EULAR recommendations for the management of 
rheumatoid arthritis with synthetic and biological disease-modifying 
antirheumatic drugs: 2022 update. Ann Rheum Dis 82:3-18.

11. Fraenkel L, Bathon JM, England BR, St Clair EW, Arayssi T, et al.
(2021) 2021 American College of Rheumatology guideline for the 
treatment of rheumatoid arthritis. Arthritis Rheumatol 73:1108-1123.

12. Hench P (1950) Effects of cortisone in the rheumatic diseases. Lancet 
2:483-484.

13. Pujades-Rodriguez M, Morgan AW, Cubbon RM, Wu J (2020) Dose-
dependent oral glucocorticoid cardiovascular risks in people with 
immune-mediated inflammatory diseases: A population-based cohort 
study. PLoS Med 17:e1003432.

14. Compston J (2018) Glucocorticoid-induced osteoporosis: an update. 
Endocrine 61:7-16.

15. Sparks JA, Harrold LR, Simon TA, Wittstock K, Kelly S, et al. (2023) 
Comparative effectiveness of treatments for rheumatoid arthritis in 
clinical practice: A systematic review. Semin Arthritis Rheum 
62:152249.

16. Hammarén HM, Virtanen AT, Raivola J, Silvennoinen O (2019) The 
regulation of JAKs in cytokine signaling and its breakdown in disease. 
Cytokine 118:48-63.

17. Benucci M, Bernardini P, Coccia C, De Luca R, Levani J, et al. (2023) 
JAK inhibitors and autoimmune rheumatic diseases. Autoimmun Rev 
22:103276.

18. Luschnig P, Kienzl M, Roula D, Pilic J, Atallah R, et al. (2021) The 
JAK1/2 inhibitor baricitinib suppresses eosinophil effector function and 
restricts allergen-induced airway eosinophilia. Biochem Pharmacol 
192:114690.

19. Lopez-Romero P, de la Torre I, Haladyj E, Aletaha D, Smolen JS (2022) 
Baricitinib further enhances disease-modifying effects by uncoupling the 
link between disease activity and joint structural progression in patients 
with rheumatoid arthritis. Ann Rheum Dis 81:622-631.

20. Lahaye C, Soubrier M, Mulliez A, Bardin T, Cantagrel A, et al. 
Effectiveness and safety of abatacept in elderly patients with rheumatoid 
arthritis enrolled in the French Society of Rheumatology's ORA registry. 
Rheumatology (Oxford) 55:874-82.

21. Iyer P, Gao Y, Field EH, Curtis JR, Lynch CF, et al. (2020) Trends in 
hospitalization rates, major causes of hospitalization, and in-hospital 
mortality in rheumatoid arthritis in the United States from 2000 to 2014. 
ACR Open Rheumatol 2:715-724.

22. Chester Wasko M, Dasgupta A, Ilse Sears G, Fries JF, Ward MM (2016) 
Prednisone use and risk of mortality in patients with rheumatoid arthritis: 
moderation by use of disease-modifying antirheumatic drugs. Arthritis 
Care Res (Hoboken) 68:706-10.

23. Kawabata H, Satoh M, Yatera K (2021) Development of rheumatoid 
arthritis during anti-interleukin-5 therapy in a patient with refractory 
chronic eosinophilic pneumonia. J Asthma Allergy 14:1425-1430.

24. To Y, Kono Y, Tsuzuki R, Kaneko H, To M (2021) Rheumatoid arthritis-
like polyarthralgia after the initiation of omalizumab treatment: A case 
series. J Allergy Clin Immunol Pract 9:3510-3512.

25. Furuzawa-Carballeda J, Vargas-Rojas MI, Cabral AR (2007) 
Autoimmune inflammation from the Th17 perspective. Autoimmun Rev 
6:169-175.

Citation: Yamane T, Hashiramoto A (2023) Potential of Janus Kinase (JAK) Inhibitors for Allergic Conditions Complicating Rheumatoid Arthritis
(RA): Suppressing the Multiple Immunopathogenic Pathway . J Infect Dis Ther 11: 565.

Page 3 of 4

J Infect Dis Ther, an open access journal
ISSN: 2332-0877

Volume 11 • Issue 6 • 1000565

https://www.sciencedirect.com/science/article/abs/pii/S2213219818302691
https://www.frontiersin.org/articles/10.3389/fimmu.2014.00302/full
https://www.frontiersin.org/articles/10.3389/fimmu.2014.00302/full
https://www.sciencedirect.com/science/article/abs/pii/S0002962917301568
https://journals.lww.com/md-journal/fulltext/2018/01260/drug_induced_eosinophilic_pneumonia__a_review_of.22.aspx
https://journals.lww.com/md-journal/fulltext/2018/01260/drug_induced_eosinophilic_pneumonia__a_review_of.22.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0012369217303604
https://www.sciencedirect.com/science/article/abs/pii/S0012369217303604
https://www.sciencedirect.com/science/article/abs/pii/S0012369217303604
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7440848/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7440848/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7440848/
https://err.ersjournals.com/content/31/163/210150.short
https://err.ersjournals.com/content/31/163/210150.short
https://www.nejm.org/doi/full/10.1056/NEJMoa1702079
https://www.nejm.org/doi/full/10.1056/NEJMoa1702079
https://www.clinexprheumatol.org/abstract.asp?a=14506
https://www.clinexprheumatol.org/abstract.asp?a=14506
https://ard.bmj.com/content/82/1/3.abstract
https://ard.bmj.com/content/82/1/3.abstract
https://ard.bmj.com/content/82/1/3.abstract
https://acrjournals.onlinelibrary.wiley.com/doi/full/10.1002/art.41752
https://acrjournals.onlinelibrary.wiley.com/doi/full/10.1002/art.41752
https://europepmc.org/article/med/14785191
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003432
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003432
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003432
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1003432
https://link.springer.com/article/10.1007/s12020-018-1588-2
https://www.sciencedirect.com/science/article/pii/S0049017223000914
https://www.sciencedirect.com/science/article/pii/S0049017223000914
https://www.sciencedirect.com/science/article/pii/S1043466618301273
https://www.sciencedirect.com/science/article/pii/S1043466618301273
https://www.sciencedirect.com/science/article/pii/S1568997223000101
https://www.sciencedirect.com/science/article/pii/S0006295221003038
https://www.sciencedirect.com/science/article/pii/S0006295221003038
https://www.sciencedirect.com/science/article/pii/S0006295221003038
https://ard.bmj.com/content/81/5/622.abstract
https://ard.bmj.com/content/81/5/622.abstract
https://ard.bmj.com/content/81/5/622.abstract
https://academic.oup.com/rheumatology/article/55/5/874/1744668
https://academic.oup.com/rheumatology/article/55/5/874/1744668
https://acrjournals.onlinelibrary.wiley.com/doi/full/10.1002/acr2.11200
https://acrjournals.onlinelibrary.wiley.com/doi/full/10.1002/acr2.11200
https://acrjournals.onlinelibrary.wiley.com/doi/full/10.1002/acr2.11200
https://acrjournals.onlinelibrary.wiley.com/doi/abs/10.1002/acr.22722
https://acrjournals.onlinelibrary.wiley.com/doi/abs/10.1002/acr.22722
https://www.tandfonline.com/doi/full/10.2147/JAA.S342993
https://www.tandfonline.com/doi/full/10.2147/JAA.S342993
https://www.tandfonline.com/doi/full/10.2147/JAA.S342993
https://www.jaci-inpractice.org/article/S2213-2198(21)00652-8/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(21)00652-8/fulltext
https://www.jaci-inpractice.org/article/S2213-2198(21)00652-8/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S1568997206001698


26. Malik M, Jones B, Williams E, Kurukulaaratchy R, Holroyd C, et al.
(2023) Dual biologic therapy for the treatment of rheumatic diseases and
asthma: a case series. Rheumatol Adv Pract 7:rkad018.

27. Yamane T, Hashiramoto A (2023) A case of chronic eosinophilic
pneumonia associated with rheumatoid arthritis in glucocorticoid-free
remission with JAK inhibitor: A case report. Medicine (Baltimore)
102:e33396.

28. Boudou L, Alexandre C, Thomas T, Pallot-Prade B (2010) Chronic
eosinophilic pneumonia (Carrington's disease) and rheumatoid arthritis.
Joint Bone Spine 77:477-480.

29. Charoenngam N, Ponvilawan B, Rittiphairoj T, Tornsatitkul S,
Wattanachayakul P, et al. (2020) Patients with asthma have a higher risk
of rheumatoid arthritis: A systematic review and meta-analysis. Semin
Arthritis Rheum 50:968-976.

30. de Lusignan S, Alexander H, Broderick C, Dennis J, McGovern A, et al.
(2022) Atopic dermatitis and risk of autoimmune conditions: Population-
based cohort study. J Allergy Clin Immunol 150:709-713.

31. Krishna MT, Subramanian A, Adderley NJ, Zemedikun DT, Gkoutos GV,
et al. (2019) Allergic diseases and long-term risk of autoimmune
disorders: longitudinal cohort study and cluster analysis. Eur Respir J
54:1900476.

32. Georas SN, Donohue P, Connolly M, Wechsler ME (2021) JAK
inhibitors for asthma. J Allergy Clin Immunol 148:953-963.

33. Silverberg JI, Simpson EL, Wollenberg A, Bissonnette R, Kabashima K,
et al. (2021) Long-term efficacy of baricitinib in adults with moderate to
severe atopic dermatitis who were treatment responders or partial
responders: an extension study of 2 randomized clinical trials. JAMA
Dermatol 157:691-699.

34. Tsiogka A, Kyriazopoulou M, Kontochristopoulos G, Nicolaidou E,
Stratigos A, et al. (2022) The JAK/STAT pathway and its selective
inhibition in the treatment of atopic dermatitis: a systematic review. J
Clin Med 11:4431.

35. Dalal AA, Duh MS, Gozalo L, Robitaille MN, Albers F, et al. (2016)
Dose-response relationship between long-term systemic corticosteroid
use and related complications in patients with severe asthma. J Manag
Care Spec Pharm 22:833-847.

36. Harigai M (2019) Growing evidence of the safety of JAK inhibitors in
patients with rheumatoid arthritis. Rheumatology (Oxford) 58:i34-i42.

37. Ytterberg SR, Bhatt DL, Mikuls TR, Koch GG, Fleischmann R, et al.
(2022) Cardiovascular and cancer risk with tofacitinib in rheumatoid
arthritis. N Engl J Med 386:316-326.

Citation: Yamane T, Hashiramoto A (2023) Potential of Janus Kinase (JAK) Inhibitors for Allergic Conditions Complicating Rheumatoid Arthritis
(RA): Suppressing the Multiple Immunopathogenic Pathway . J Infect Dis Ther 11: 565.

Page 4 of 4

J Infect Dis Ther, an open access journal
ISSN: 2332-0877

Volume 11 • Issue 6 • 1000565

https://academic.oup.com/rheumap/article/7/1/rkad018/7025501?login=false
https://academic.oup.com/rheumap/article/7/1/rkad018/7025501?login=false
https://journals.lww.com/md-journal/fulltext/2023/03310/a_case_of_chronic_eosinophilic_pneumonia.61.aspx
https://journals.lww.com/md-journal/fulltext/2023/03310/a_case_of_chronic_eosinophilic_pneumonia.61.aspx
https://journals.lww.com/md-journal/fulltext/2023/03310/a_case_of_chronic_eosinophilic_pneumonia.61.aspx
https://www.sciencedirect.com/science/article/abs/pii/S1297319X10001260
https://www.sciencedirect.com/science/article/abs/pii/S1297319X10001260
https://www.sciencedirect.com/science/article/abs/pii/S0049017220302171
https://www.sciencedirect.com/science/article/abs/pii/S0049017220302171
https://www.sciencedirect.com/science/article/pii/S0091674922005474
https://www.sciencedirect.com/science/article/pii/S0091674922005474
https://erj.ersjournals.com/content/54/5/1900476.short
https://erj.ersjournals.com/content/54/5/1900476.short
https://www.sciencedirect.com/science/article/abs/pii/S009167492101304X
https://www.sciencedirect.com/science/article/abs/pii/S009167492101304X
https://jamanetwork.com/journals/jamadermatology/article-abstract/2779639
https://jamanetwork.com/journals/jamadermatology/article-abstract/2779639
https://jamanetwork.com/journals/jamadermatology/article-abstract/2779639
https://www.mdpi.com/2077-0383/11/15/4431
https://www.mdpi.com/2077-0383/11/15/4431
https://www.jmcp.org/doi/full/10.18553/jmcp.2016.22.7.833
https://www.jmcp.org/doi/full/10.18553/jmcp.2016.22.7.833
https://academic.oup.com/rheumatology/article-abstract/58/Supplement_1/i34/5365418
https://academic.oup.com/rheumatology/article-abstract/58/Supplement_1/i34/5365418
https://www.nejm.org/doi/full/10.1056/NEJMoa2109927
https://www.nejm.org/doi/full/10.1056/NEJMoa2109927

	Contents
	Potential of Janus Kinase (JAK) Inhibitors for Allergic Conditions Complicating Rheumatoid Arthritis (RA): Suppressing the Multiple Immunopathogenic Pathway
	Abstract
	Introduction
	Literature Review
	Discussion
	Conclusion
	References


