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Abstract

We herein report an undisclosed case of systemic lupus erythematosus (SLE) with class 4 lupus nephritis
(LN). It is an autoimmune disease that occurs when the body's immune system attacks its tissues. It results
in significant tissue damage and inflammation in the afflicted organs. It may affect the kidneys, brain, lungs,
skin, joints, and blood vessels. A 30-year-old female presented to Acharya Vinoba Bhave Rural Hospital
(AVBRH) with the complaint of breathlessness, cough with expectoration, and fever for two months. The
patient is having musculoskeletal renal difficulties and psychological effects. The objective is to reduce the
symptoms and to improve the quality of life. A multidisciplinary treatment approach is used, which includes
physiotherapy intervention and patient education. In conclusion, this case report mainly focuses on a
multidisciplinary treatment approach to improve patient outcomes and quality of life.
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Introduction

Systemic lupus erythematosus (SLE) is the most common type of lupus. An autoimmune condition known as
SLE develops when the body's immune system targets its own tissues. In the affected organs, it causes severe
tissue damage and inflammation. Affected organs and tissues include the blood vessels, skin, joints, kidneys,
brain, and lungs. Although there is no known cure for lupus, it can be controlled with medication and
dietary changes [1]. In the United States, the incidence of lupus per 100,000 person-years was 5.1; it was
higher in female than in males. With SLE estimates for males and females, the American Indian/Alaska
Native population has the highest rate for men. SLE can affect people of any age, including youngsters.
Fortunately, women who are capable of having children and are between the ages of 15 and 44 have the
highest chance of developing SLE [2]. Four out of the 11 elements required by the European League Against
Rheumatism (EULAR) and the American College of Rheumatology (ACR) collaborated to develop new
classification criteria for SLE in 2019. These criteria are designed to improve the accuracy of SLE
classification and aid in the identification of patients for inclusion in clinical trials. The new criteria that
were published in Arthritis and Rheumatology in 2019 were needed to classify SLE. The following 11 criteria
were present: photosensitivity, discoid rash or malar rash, oral or nasal sores, alopecia, non-erosive arthritis
affecting two or more peripheral joints, serositis, renal disease, hematologic disease (hemolytic

anemia), neurologic disease (seizures or epilepsy), immunologic criteria (antiphospholipid antibodies
present based on either an abnormal serum level of IgM or IgG anticardiolipin antibodies or a tested positive
result for lupus anticoagulant or anti-DNA antibody or anti-Sm antibody or false-positive syphilis test with
Venereal Disease Research Laboratory (VDRL) or rapid plasma reagin (RPR) test), and antinuclear antibody
positivity in the absence of drugs known to cause drug-induced lupus [3].

The treatment of people with pain has benefited greatly from physical therapy. It is up to the physical
therapist to delve more into the many neurophysiological theories that have been put out to explain how
physical and cognitive behavioural approaches to pain modulation work [4]. Exercise and routine medical
treatment are contrasted with a placebo. Data from a single small trial comparing full-body vibration
exercise to whole-body placebo vibration exercise suggest that exercise may have little to no effect on
tiredness, functional ability, and discomfort [5]. In comparison to passive controls, patients with SLE were
less physically fit, with decreased exercise capacity, decreased muscle strength, higher fatigue, and greater
impairment. The overall management of fatigue and impairment in SLE should take into account
interventions designed to cure depression and enhance aerobic fitness [6]. Dyspnea and cough are the main
symptoms of hypersensitivity pneumonitis (HP), a lung condition brought on by inhaling an antigen to
which the patient has already developed a reaction. The most active forms of HP are acute and subacute;
nevertheless, the illness can persist and become chronic. HP may progress to end-stage lung disease [7].
Pneumonia continues to be the leading cause of death for both older people in wealthy countries and young
children in developing ones. Numerous bacteria have been related to pneumonia, but a recent study has
focused on the importance of viruses as pathogens. Concerns over the increasing incidence of viruses as
causes of pediatric pneumonia have been raised by the vaccination programs' extensive use of the
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pneumococcal conjugate vaccine and the Haemophilus influenzae type B vaccine [8].

Case Presentation

Patient information

A 30-year-old presented to Acharya Vinoba Bhave Rural Hospital (AVBRH) with a complaint of
breathlessness, cough with expectoration, and fever for two months. Breathlessness was progressive, which
aggravates on activity and relieves on rest and medication with grade 4 on Modified Medical Research
Council (MMRC). The cough was insidious in onset and productive in nature, which aggravates on activity
and relieves on rest and medication. The fever was sudden in onset and intermittent in nature, which was
relieved by medication. The patient also complained of generalized weakness and joint pain, which
aggravates on activity and relieves on rest and medication, which is present for two months. Computed
tomography (CT) scans, bronchoscopy, and complete blood count (CBC) were performed, and the patient
was referred for physiotherapy. The patient was a known case of SLE with class 4 LN for seven years. She has
a rash on her abdomen and ankle as shown in Figure I and lived in a rural place and was illiterate.

FIGURE 1: A: Rash seen on the lower abdomen. B: Rash seen on the
anterior aspect of the left lower limb

Clinical examination

The patient was well oriented, cooperative, and conscious and was vitally stable. As per the MMRC scale, the
score was grade 4. Observatory finding reveals a normal chest shape, and the breathing pattern was
thoracoabdominal. No usage of accessory muscles was seen. On auscultation, bilateral air entry was
reduced, and fine crackles were heard in the upper and middle lobes. On motor examination, the strength of
both upper and lower limbs was reduced. The grades of manual muscle testing (MMT) according to Medical
Research Council (MRC) are shown in Table /.
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TABLE 1: MMT

Right Left

Pre treatment Post treatment Pre treatment Post treatment
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+
4+ 5+ 4+ 5+
4+ 5+ 4+ 5+
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+
4+ 5+ 4+ 5+
4+ 5+ 4+ S5+
3+ 5+ 3+ 5+
3+ 5+ 3+ 5+

MMT: manual muscle testing; 3+: full range of motion against gravity; 4+: full range of motion against gravity with minimal resistance; 5+: full range of
motion against gravity with maximal resistance

Clinical diagnosis

The patient was investigated for a routine checkup. An X-ray of the chest was taken, and the right side
indicates a slight pleural effusion. Additionally, bronchoscopy was also out, revealing secretions in the right
bronchus' middle and upper lobes. On CT thorax examination, numerous soft tissue density nodules were
observed in a random distribution, with some displaying a tree-in-bud appearance predominantly affecting
the right middle and lower lobes. A few cavitary lesions are pointed out in the right lower lobe, the largest
measuring 18x10 mm. Atelectatic bands are indicated in bilateral lower lobes and right middle lobe. The rest
of the lung parenchyma appears normal after these investigations. The patient has been diagnosed with
anemia, pneumonia, and pneumonitis for which she was on pharmacological treatment such as Shelcal 500
mg (Torrent Pharmaceuticals, Ahmedabad, India), Duolin inhaler (Cipla, Mumbai, India), and
methylprednisolone.

Physiotherapy intervention

There was a split physiotherapy treatment to emphasize the significance of taking the advised course of
action. First, the patient was informed about her condition and gave her informed consent for the course of
therapy, as shown in Table 2.
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Sl.
Intervention objectives Clinical intervention Treatment protocol
no.
1 Education of patient Describe the treatment plan At the outset of treatment, describe the treatment plan
2 To improve aerobic capacity Six-minute walk test Ambulation for six minutes
Pursed lip breathing, dyspnea-relievin
3 To reduce breathlessness 2 £ b ¢ 10 reps x 3 sets

position

To improve the strength of ) .
4 ) Spirometry 10 reps x 2 sets three times/day
respiratory muscle

5 Airway clearance ACBT flutter 5 cycles x 1 sets three times/day

To increase lung volume and X . . X
6 . ] . Thoracic expansion exercise 10 reps x 2 sets three times/day
functional residual capacity

7 To maintain ROM and joint Exercises for the upper and lower 10 reps x 1 sets three times/day progressing to 10 reps
integrity extremities' bilateral active ROM x 2 sets four times/day
. . . . Treadmill: 10 minutes (speed increased, every 3
8 Endurance training Treadmill walking and cycling

minutes by 1.7 mph). Cycling: 70% VO2 max

TABLE 2: Physiotherapy treatment protocol

ROM: range of motion; ACBT: active cycle of breathing technique; VO2 max: maximum rate of oxygen consumption; MPH: miles per hour

Figure 2 depicts the patient performing pursed lip breathing. Figure 35 depicts the patient using flutter.
Figure 4 depicts the therapist performing range of motion (ROM) exercises for an upper limb on the patient.
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FIGURE 2: Patient performing pursed lip breathing
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FIGURE 3: Patient using flutter
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FIGURE 4: Therapist performing ROM exercises for an upper limb on
the patient

ROM: range of motion

Outcome measures

For four weeks, exercises in thoracic expansion, spirometry, active cycle of breathing technique (ACBT),
MMRC, and the six-minute walk test were conducted from which the patient's recovery was seen.
Spirometry, chest expansion exercises, and pursed lip breathing all helped to lessen dyspnea. The six-
minute walk test improved endurance. ACBT helped to eliminate secretions, as shown in Table 3.
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Sl. no. Outcome measures Pre treatment Post treatment

1 Six-minute walk test Rate of perceived exertion: 7 distance, 290 Rate of perceived exertion: 3 distance, 420
2 MMRC dyspnea grading Grade 3 Grade 1

3 Incentive spirometry 600 cc with three-second hold TLC: 1.8 liters 1200 cc with two-second hold TLC: 2.4 liters

TABLE 3: Outcome measures

MMRC: Modified Medical Research Council; TLC: total lung capacity; MMRC grade 3: stops for breath after walking about 100 yards (91 meters) or after a
few minutes on level ground; MMRC grade 1: gets short of breath when hurrying on level ground or walking up a slight hill; CC: cubic centimeter

Discussion

In this study, physiotherapy interventions were applied to an SLE patient with cardiovascular and joint
involvement. At the time of referral, the patient showed breathlessness, cough with expectoration,
generalized weakness, and joint pain in all four limbs. After four weeks of treatment, the patient can now
breathe efficiently, and the MRC grading has been modified to grade 5. Thus, the current results indicate
that the physiotherapy interventions applied to the patient effectively recovered her cardiovascular and
muscular function. Exercise for the upper and lower limbs considerably enhances hand function, pain,
performance in everyday activities, and quality of life in people with SLE [9]. Programs for resistance and
aerobic exercise exhibited definite advantages and were well tolerated by SLE patients with stable conditions
[10]. Our first clinical goal was to make the patient breathe properly and decrease joint pain by giving aerobic
exercises and manual muscle therapy. Being physically inactive is a major risk factor for cardiovascular
events and is quite common in people with sickle cell disease [11,12].

In the general population, cardiovascular morbidity and mortality are reduced by physical activity and
exercise [13,14]. High levels of physical activity (in individuals over 50) are linked to an enhanced life
expectancy of 3.7 years for men and 3.5 years for women, according to data from the Framingham Heart
Study [15]. It has been shown that physical activity significantly affects how well the immune system
functions. However, frequent moderate-intensity exercise has been shown to have favourable benefits on
the immune system, while extended periods of intense exercise training are thought to impair immune
system function [16]. Regular, moderate-intensity exercise has been demonstrated to be "immuno-
enhancing" and has been useful in improving immunocompromised patients' reactions to vaccinations.
Regular moderate-intensity exercise may enhance the functioning of the immune system by reducing the
levels of inflammatory factors, maintaining thymic mass, changing the makeup of younger and older
immune cells, improving immune surveillance, and reducing psychological stress [17]. Above all, exercise
training has become a viable therapy approach to address physical impairment in adults with SLE [18]. The
following conditions have been found to be risk factors for severe forms: advanced age, chronic alcoholism,
diabetes mellitus, heart disease, and a deficit in glucose-6-phosphate dehydrogenase [19,20].

Conclusions

This case study emphasizes how important complete rehabilitation is to the management of class 4 LN in
SLE. A multidisciplinary strategy that included individualized physical therapy and psychological support
led to notable improvements in the patient's functional ability, pain control, and general quality of life. In
addition to reducing the crippling symptoms of SLE, the effective integration of rehabilitation techniques
also brought attention to the intricate interactions between the disease's psychological and medical
components. To improve long-term outcomes and quality of life for people with SLE and LN, more research
is necessary to investigate alternative rehabilitative modalities and create more focused interventions.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Trupti P. Loya, H V Sharath, Reva D. Rajurkar, Nandini C. Baheti, Neha Arya

Acquisition, analysis, or interpretation of data: Trupti P. Loya, H V Sharath, Reva D. Rajurkar, Nandini
C. Baheti, Neha Arya

Drafting of the manuscript: Trupti P. Loya, H V Sharath, Reva D. Rajurkar, Nandini C. Baheti, Neha Arya

2023 Loya et al. Cureus 15(12): €50889. DOI 10.7759/cureus.50889

8of9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Critical review of the manuscript for important intellectual content: Trupti P. Loya, H V Sharath, Reva
D. Rajurkar, Nandini C. Baheti, Neha Arya

Supervision: Trupti P. Loya

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Ameer MA, Chaudhry H, Mushtaq ], et al.: An overview of systemic lupus erythematosus (SLE) pathogenesis,
classification, and management. Cureus. 2022, 14:e30330. 10.7759/cureus.30330

2. Izmirly PM, Ferucci ED, Somers EC, et al.: Incidence rates of systemic lupus erythematosus in the USA:
estimates from a meta-analysis of the Centers for Disease Control and Prevention national lupus registries.
Lupus Sci Med. 2021, 8:e000614. 10.1136/lupus-2021-000614

3. Bertsias GK, Pamfil C, Fanouriakis A, Boumpas DT: Diagnostic criteria for systemic lupus erythematosus:
has the time come?. Nat Rev Rheumatol. 2013, 9:687-94. 10.1038/nrrheum.2013.103

4.  Gosling AP: Physical therapy action mechanisms and effects on pain management . Rev Dor. 2012, 13:65-70.
10.1590/S1806-00132012000100012

5. Frade S, O'Neill S, Greene D, Nutter E, Cameron M: Exercise as adjunctive therapy for systemic lupus
erythematosus. Cochrane Database Syst Rev. 2023, 4:CD014816. 10.1002/14651858.CD014816.pub2

6. Tench C, Bentley D, Vleck V, McCurdie I, White P, D'Cruz D: Aerobic fitness, fatigue, and physical disability
in systemic lupus erythematosus. ] Rheumatol. 2002, 29:474-81.

7. Lacasse Y, Selman M, Costabel U, et al.: Clinical diagnosis of hypersensitivity pneumonitis. Am | Respir Crit
Care Med. 2003, 168:952-8. 10.1164/rccm.200301-1370C

8. Ruuskanen O, Lahti E, Jennings LC, Murdoch DR: Viral pneumonia. Lancet. 2011, 377:1264-75.
10.1016/S0140-6736(10)61459-6

9. Keramiotou K, Anagnostou C, Kataxaki E, Galanos A, Sfikakis PP, Tektonidou MG: The impact of upper limb
exercise on function, daily activities and quality of life in systemic lupus erythematosus: a pilot randomised
controlled trial. RMD Open. 2020, 6:e001141. 10.1136/rmdopen-2019-001141

10. Blaess ], Goepfert T, Geneton S, et al.: Benefits & risks of physical activity in patients with systemic lupus
erythematosus: a systematic review of the literature. Semin Arthritis Rheum. 2023, 58:152128.
10.1016/j.semarthrit.2022.152128

11. Borba EF, Bonfé E: Dyslipoproteinemias in systemic lupus erythematosus: influence of disease, activity, and
anticardiolipin antibodies. Lupus. 1997, 6:533-9. 10.1177/096120339700600610

12.  O'Dwyer T, Durcan L, Wilson F: Exercise and physical activity in systemic lupus erythematosus: a
systematic review with meta-analyses. Semin Arthritis Rheum. 2017, 47:204-15.
10.1016/j.semarthrit.2017.04.003

13.  Mancuso CA, Perna M, Sargent AB, Salmon JE: Perceptions and measurements of physical activity in
patients with systemic lupus erythematosus. Lupus. 2011, 20:231-42. 10.1177/0961203310383757

14.  Physical activity and cardiovascular health. NIH consensus development panel on physical activity and
cardiovascular health. JAMA. 1996, 276:241-6.

15.  Thompson PD, Buchner D, Pina IL, et al.: Exercise and physical activity in the prevention and treatment of
atherosclerotic cardiovascular disease: a statement from the Council on Clinical Cardiology (Subcommittee
on Exercise, Rehabilitation, and Prevention) and the Council on Nutrition, Physical Activity, and
Metabolism (Subcommittee on Physical Activity). Circulation. 2003, 107:3109-16.
10.1161/01.CIR.0000075572.40158.77

16. Hashemi S, Habibagahi Z, Heidari M, Abdollahpour-Alitappeh M, Karimi MH: Effects of combined aerobic
and anaerobic exercise training on cytokine profiles in patients with systemic lupus erythematosus (SLE); a
randomized controlled trial. Transpl Immunol. 2022, 70:101516. 10.1016/j.trim.2021.101516

17. LangT, Foote A, Lee JP, Morand EF, Harris J: MIF: implications in the pathoetiology of systemic lupus
erythematosus. Front Immunol. 2015, 6:577. 10.3389/fimmu.2015.00577

18. Doria A, Iaccarino L, Ghirardello A, et al.: Long-term prognosis and causes of death in systemic lupus
erythematosus. Am ] Med. 2006, 119:700-6. 10.1016/j.amjmed.2005.11.034

19. Walker DH, Fishbein DB: Epidemiology of rickettsial diseases. Eur ] Epidemiol. 1991, 7:237-45.
10.1007/BF00145672

20. Belhajsalah N, Brahim MB, Daada S, Brahim HB, Hammemi S: Concomitant Mediterranean spotted fever and
systemic lupus erythematosus: a rare case report. Pan Afr Med J. 2021, 38:377.
10.11604/pam;j.2021.38.377.28762

2023 Loya et al. Cureus 15(12): €50889. DOI 10.7759/cureus.50889 90f9


https://dx.doi.org/10.7759/cureus.30330?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.30330?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/lupus-2021-000614?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/lupus-2021-000614?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrrheum.2013.103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/nrrheum.2013.103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S1806-00132012000100012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/S1806-00132012000100012?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD014816.pub2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/14651858.CD014816.pub2?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/11908559/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.200301-137OC?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.200301-137OC?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(10)61459-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S0140-6736(10)61459-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/rmdopen-2019-001141?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/rmdopen-2019-001141?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.semarthrit.2022.152128?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.semarthrit.2022.152128?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/096120339700600610?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/096120339700600610?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.semarthrit.2017.04.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.semarthrit.2017.04.003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0961203310383737?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0961203310383737?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/8667571/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.CIR.0000075572.40158.77?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/01.CIR.0000075572.40158.77?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.trim.2021.101516?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.trim.2021.101516?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2015.00577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2015.00577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjmed.2005.11.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjmed.2005.11.034?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF00145672?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF00145672?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11604/pamj.2021.38.377.28762?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.11604/pamj.2021.38.377.28762?utm_medium=email&utm_source=transaction

	Rehabilitation in Systemic Lupus Erythematosus With Class 4 Lupus Nephritis Secondary to Pneumonia: A Case Report
	Abstract
	Introduction
	Case Presentation
	Patient information
	FIGURE 1: A: Rash seen on the lower abdomen. B: Rash seen on the anterior aspect of the left lower limb

	Clinical examination
	TABLE 1: MMT

	Clinical diagnosis
	Physiotherapy intervention
	TABLE 2: Physiotherapy treatment protocol
	FIGURE 2: Patient performing pursed lip breathing
	FIGURE 3: Patient using flutter
	FIGURE 4: Therapist performing ROM exercises for an upper limb on the patient

	Outcome measures
	TABLE 3: Outcome measures


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


