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HIGHLIGHTS ABSTRACT
· Rare dRTA presentation   

· Severe hypokalemic crisis     

· Systemic sclerosis overlap    

· Extensive multisystem involvement  

· Early diagnosis improves survival

Introduction: Systemic sclerosis (SSc) is a multisystem autoimmune connective 

tissue disorder characterized by fibrosis, vasculopathy, and immune dysregulation. 

Distal renal tubular acidosis (dRTA) is an uncommon manifestation and may rarely 

present with life-threatening electrolyte abnormalities. Aim & Objectives:

To report a rare case of systemic sclerosis–Sjögren overlap syndrome presenting with 

distal renal tubular acidosis and severe hypokalemia. To highlight the importance of 

early recognition of autoimmune causes of unexplained metabolic acidosis and the role 

of prompt diagnosis and appropriate immunosuppressive management in improving 

clinical outcomes. Case Presentation: A 58-year-old woman with a history of type 2 

diabetes mellitus and hypothyroidism presented with acute respiratory distress, 

hypoxia, hypotension, and generalized limb weakness. She required intensive care unit 

admission and ventilatory support. Initial investigations revealed severe hypokalemia 

and metabolic acidosis. Further evaluation demonstrated a positive urine anion gap 

consistent with distal renal tubular acidosis. Autoimmune workup showed positivity 

for antinuclear antibodies, anti-Scl-70, anti-SSA, and Ro-52 antibodies. Skin biopsy 

confirmed systemic sclerosis with Sjögren overlap syndrome. Additional 

investigations revealed interstitial lung disease with a nonspecific interstitial 

pneumonia pattern, esophageal dysmotility, vocal cord paralysis, and proteinuria, 

indicating extensive multisystem involvement. The patient was treated with correction 

of electrolyte abnormalities, corticosteroids, immunosuppressive therapy, and 

supportive care. Significant clinical improvement was observed with normalization of 

serum potassium levels and recovery from respiratory and hemodynamic compromise. 

Results: A 58-year-old woman with systemic sclerosis–Sjögren overlap syndrome 

presented with distal renal tubular acidosis, severe hypokalemia, and metabolic 

acidosis causing respiratory failure and hypotension. Treatment with electrolyte 

correction, corticosteroids, immunosuppressants, and supportive care resulted in 

normalization of serum potassium, resolution of acidosis, and significant clinical 

recovery. Conclusion: This case highlights a rare presentation of systemic sclerosis 

with Sjögren overlap syndrome manifesting as distal renal tubular acidosis and severe 

hypokalemia. Early recognition of autoimmune causes of unexplained metabolic 

acidosis and hypokalemia is essential for timely diagnosis and appropriate 

management.
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INTRODUCTION

Systemic sclerosis (SSc) is a chronic autoimmune connective 

tissue disorder characterized by immune dysregulation, micro-

vascular injury, and progressive fibrosis affecting the skin and 

multiple internal organs. Although uncommon, with an estimated 

prevalence of 50–300 cases per million population worldwide, 

SSc is associated with significant morbidity and mortality owing 

to its multisystem involvement [1,2]. The disease manifests 

across a spectrum ranging from limited cutaneous disease to 

diffuse systemic involvement affecting the lungs, gastrointestinal 

tract, kidneys, heart, and musculoskeletal system [3].

Pulmonary complications are among the leading causes of 

mortality in SSc. Interstitial lung disease (ILD), particularly the 

nonspecific interstitial pneumonia (NSIP) pattern, is the most 

frequent pulmonary manifestation and may occur in up to 

50–70% of patients during the disease [4,5]. Progressive 

pulmonary fibrosis contributes substantially to functional 

impairment and reduced survival. Gastrointestinal involvement is 

similarly common, with esophageal dysmotility resulting from 

smooth muscle atrophy and fibrosis occurring in more than 80% 

of patients [6]. These manifestations often precede the diagnosis 

and may remain unrecognized until advanced disease develops. 

Renal involvement in SSc most commonly presents as sclero-

derma renal crisis; however, tubular dysfunction is increasingly 

recognized as an important but underdiagnosed complication [7]. 

Distal renal tubular acidosis (dRTA) is characterized by impaired 

hydrogen ion secretion by the distal nephron, leading to nonanion 

gap metabolic acidosis, hypokalemia, nephrocalcinosis & urinary
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acidification defects [8]. Although dRTA has been described in 

several autoimmune disorders, including Sjögren syndrome and 

systemic lupus erythematosus, its occurrence in systemic 

sclerosis remains rare [9,10]. Severe hypokalemia secondary to 

dRTA may result in life-threatening complications such as 

respiratory muscle weakness, paralysis, cardiac arrhythmias, and 

circulatory collapse [11].

The coexistence of systemic sclerosis and Sjögren syndrome 

overlap further to increase the likelihood of renal tubular 

dysfunction because autoimmune-mediated injury to the distal 

nephron is a well-established feature of Sjögren syndrome [12]. 

In such patients, dRTA may be the presenting manifestation and 

can obscure the underlying connective tissue disease [13]. 

Consequently, recognition of atypical presentations is crucial for 

timely diagnosis and institution of immunomodulatory therapy. 

Systemic sclerosis with distal renal tubular acidosis and 

interstitial lung disease (Figure 1).

We report a rare case of systemic sclerosis with Sjögren overlap 

presenting initially as shock, respiratory failure, severe hypo-

kalemia, and metabolic acidosis due to distal renal tubular 

acidosis. The patient additionally demonstrated interstitial lung 

disease, esophageal dysmotility, vocal cord paralysis, and 

proteinuria, reflecting extensive multisystem involvement. This 

case highlights the importance of maintaining a high index of 

suspicion for autoimmune connective tissue disorders in patients 

presenting with unexplained electrolyte abnormalities and 

multisystem manifestations, as early diagnosis & multidiscipl-

inary management can significantly improve outcomes.

Figure 1: Schematic illustration of systemic sclerosis showing distal renal tubular acidosis, interstitial lung disease, and 

associated clinical manifestations.
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CASE PRESENTATION

A 58-year-old woman with a known history of type 2 diabetes 

mellitus and hypothyroidism presented with acute respiratory 

distress, hypoxia, hypotension, and generalized limb weakness. 

Owing to severe respiratory compromise and shock, she required 

endotracheal intubation and intensive care unit admission. Initial 

evaluation revealed severe hypokalemia associated with meta-

bolic acidosis. The patient was managed with ventilatory support, 

hemodynamic stabilization, and electrolyte correction. However, 

the persistence of metabolic abnormalities prompted further 

evaluation for an underlying systemic disorder. During hospitali-

zation, additional features suggestive of multi-system disease 

were identified. Clinical examination revealed skin changes 

consistent with systemic sclerosis. The patient also demonstrated 

evidence of pulmonary & gastrointestinal involvement. Further 

assessment showed interstitial lung disease and esophageal 

dysmotility. Vocal cord paralysis was also detected, indicating 

upper aerodigestive tract involvement. The constellation of 

cutaneous, pulmonary, gastrointestinal, and renal manifestations 

raised suspicion for an underlying auto-immune connective tissue 

disorder. Hand showing cutaneous features of systemic sclerosis 

(Figure 2).

Investigations

Laboratory evaluation revealed severe hypokalemia with 

metabolic acidosis. Further assessment demonstrated a positive 

urine anion gap, consistent with distal renal tubular acidosis 

(dRTA). Autoimmune workup showed positivity for antinuclear 

antibodies (ANA), anti-Scl-70, anti-SSA, and Ro-52 antibodies, 

raising suspicion of an underlying connective tissue disease. Skin 

biopsy findings were compatible with systemic sclerosis, 

confirming the diagnosis of systemic sclerosis with Sjögren 

overlap syndrome. High-resolution computed tomography 

(HRCT) of the chest demonstrated interstitial lung disease with a 

nonspecific interstitial pneumonia (NSIP) pattern, while 

gastrointestinal evaluation revealed esophageal dysmotility. 

Vocal cord examination confirmed vocal cord paralysis, 

indicating additional upper aerodigestive tract involvement.  

Collectively, these findings established the diagnosis of systemic 

sclerosis with multisystem involvement affecting the renal, 

pulmonary, gastrointestinal, and integumentary systems.  
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During hospitalization, serial biochemical monitoring demonst-

rated progressive improvement in metabolic parameters. Serum 

potassium increased steadily from 1.4 mmol/L on admission to 

4.0 mmol/L at discharge, while serum creatinine declined from 

2.3 mg/dL to 1.35 mg/dL, reflecting correction of distal renal 

tubular acidosis and recovery of renal function (Figure 3).

Management and Outcome

The patient was treated with intensive supportive care, including 

mechanical ventilation, correction of hypokalemia, and 

management of shock. Following identification of distal renal 

tubular acidosis, electrolyte abnormalities and metabolic 

acidosis were addressed with appropriate replacement therapy. 

After confirmation of the underlying autoimmune disorder, 

corticosteroids and immunosuppressive therapy were initiated. 

Multidisciplinary management was provided for pulmonary and 

gastrointestinal manifestations. The patient showed significant 

clinical improvement with stabilization of hemodynamic status, 

correction of metabolic abnormalities, improvement in 

respiratory function, and successful recovery from the acute 

illness. She was subsequently discharged on continued 

immunosuppressive therapy and follow-up care.

RESULTS 

A 58-year-old woman was diagnosed with systemic sclerosis 

with Sjögren overlap syndrome after presenting with distal renal 

tubular acidosis, severe hypokalemia, and normal anion-gap 

metabolic acidosis causing generalized weakness, acute 

respiratory failure, and hemodynamic instability. Autoimmune 

evaluation revealed positive ANA, anti-Scl-70, anti-SSA, and 

Ro-52 antibodies, while skin biopsy confirmed systemic 

sclerosis. Further investigations demonstrated extensive 

multisystem involvement, including interstitial lung disease with 

a nonspecific interstitial pneumonia (NSIP) pattern, esophageal 

dysmotility, vocal cord paralysis, and proteinuria. Following 

correction of electrolyte abnormalities, intensive supportive 

care, corticosteroid therapy, and immunosuppressive treatment, 

the patient showed normalization of serum potassium levels, 

resolution of metabolic acidosis, marked improvement in 

respiratory and hemodynamic status, and significant overall 

clinical recovery.

Figure 2. Clinical photograph of the hands showing cutaneous manifestations of systemic sclerosis. The image demonstrates 

diffuse skin tightening, shiny skin texture, and loss of normal skin folds over the dorsum of both hands, findings characteristic of 

sclerodermatous skin involvement. The fingers appear tapered with reduced skin elasticity, consistent with chronic cutaneous 

fibrosis.
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Count  85 85 

Mean 56 58.8 

Std Dev 8.9 7.2 
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Median  52 59 
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Figure 3. Trend of renal function and serum potassium during hospitalization. The graph demonstrates progressive 

correction of severe hypokalemia following treatment, with serum potassium improving from approximately 1.4 mmol/L on 

admission to 4.0 mmol/L at discharge. Simultaneously, serum creatinine decreased from 2.3 mg/dL to 1.35 mg/dL, indicating 

improvement in renal dysfunction and overall metabolic status.

DISCUSSION

Systemic sclerosis (SSc) is a complex autoimmune connective 

tissue disorder characterized by immune dysregulation, 

microvascular injury, and progressive fibrosis affecting multiple 

organ systems [1-3]. Although cutaneous manifestations are often 

the most recognizable feature, internal organ involvement 

significantly contributes to morbidity and mortality. Pulmonary 

involvement, particularly interstitial lung disease (ILD), remains 

one of the leading causes of death in patients with SSc [4,5]. 

Gastrointestinal manifestations, especially esophageal dys-

motility, are also frequently encountered and may precede the 

diagnosis of systemic disease [6].

The present case is noteworthy because the patient initially 

presented with severe hypokalemia, respiratory failure, and shock 

rather than classical rheumatological symptoms. Renal 

involvement in systemic sclerosis is traditionally associated with 

scleroderma renal crisis; however, tubular dysfunction represents 

a less commonly recognized manifestation [7]. Distal renal 

tubular acidosis (dRTA) results from impaired hydrogen ion 

secretion in the distal nephron, leading to metabolic acidosis and 

potassium wasting [8]. The profound hypokalemia observed in 

our patient likely contributed to the generalized weakness, 

respiratory compromise, and hemodynamic instability at 

presentation. Similar presentations have been described in 

autoimmune disorders, where severe electrolyte disturbances 

may overshadow the underlying connective tissue disease [9-11]. 

An important aspect of this case is the coexistence of systemic 

sclerosis with Sjögren overlap syndrome. Sjögren syndrome is a 

well-recognized cause of distal renal tubular acidosis due to 

autoimmune-mediated tubulointerstitial injury [9,10]. The 

presence of anti-SSA and Ro-52 antibodies, along with systemic 

sclerosis-specific anti-Scl-70 positivity, strongly supported an 

overlap syndrome. 

Previous studies have shown that renal tubular dysfunction may 

be one of the earliest manifestations of Sjögren syndrome and 

may occasionally present as hypokalemic paralysis or severe 

metabolic acidosis before the diagnosis of the underlying 

autoimmune condition is established [12,13]. Therefore, 

clinicians should maintain a high index of suspicion for auto-

immune etiologies in patients presenting with unexplained 

hypokalemia and normal anion-gap metabolic acidosis.

The multisystem nature of disease involvement in this patient 

further emphasizes the complexity of systemic sclerosis. In 

addition to dRTA, the patient exhibited ILD with an NSIP 

pattern, esophageal dysmotility, vocal cord paralysis, and 

characteristic cutaneous changes. NSIP is the most common 

radiological pattern seen in SSc-associated ILD and is associated 

with progressive pulmonary impairment if left untreated [4,5]. 

The simultaneous involvement of pulmonary, gastrointestinal, 

renal, and integumentary systems highlights the importance of 

comprehensive evaluation once an autoimmune disorder is 

suspected. Early recognition and prompt treatment contributed 

significantly to the favorable outcome in this case. Correction of 

electrolyte abnormalities, intensive supportive care, and 

initiation of corticosteroids and immunosuppressive therapy 

resulted in marked clinical improvement. Current therapeutic 

approaches emphasize individualized immunomodulatory 

treatment and multidisciplinary management to prevent 

irreversible organ damage and improve long-term outcomes in 

systemic sclerosis [14,15]. This case highlights the importance 

of considering systemic autoimmune diseases in patients 

presenting with unexplained hypokalemia, metabolic acidosis, 

respiratory failure, and multisystem manifestations. Recognition 

of rare presentations such as dRTA-associated systemic sclerosis 

can facilitate timely diagnosis and appropriate treatment, thereby 

reducing morbidity and improving patient outcomes.
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The bar graph highlights that Point-of-Care Ultrasound 

(POCUS) significantly reduces diagnostic time across 

various maternal emergencies. The greatest time saving is 

seen in ectopic pregnancy (55 minutes), followed by 

Figure  1: A xial  CECT  Chest  Images Demonstrating a  Large  Homogenous  Soft T issue  

Mass  in  the  Mediastinum  with  Encasement  of V ascular  Structures  and  Mass  Effect
Figure 2: Chief Complaints of Patients with Cerebrovascular Accident

Nagelkerke R² = 0.24; Model χ² = 15.67, df = 3, p = 0.001; Classification accuracy = 78.6%

CONCLUSION

This case describes a rare presentation of systemic sclerosis with 

Sjögren overlap syndrome manifesting as distal renal tubular 

acidosis, severe hypokalemia, respiratory failure, and shock. The 

presence of interstitial lung disease, esophageal dysmotility, 

vocal cord paralysis, and characteristic cutaneous findings 

reflected extensive multisystem involvement. Distal renal 

tubular acidosis is an uncommon but potentially life-threatening 

manifestation that may precede the diagnosis of an underlying 

autoimmune disorder. Early recognition of unexplained 

hypokalemia and metabolic acidosis, coupled with comprehen-

sive autoimmune evaluation, was crucial in establishing the 

diagnosis. Prompt correction of electrolyte abnormalities and 

initiation of immunosuppressive therapy resulted in significant 

clinical improvement. This case highlights the importance of 

maintaining a high index of suspicion for connective tissue 

diseases in patients with unexplained metabolic and multisystem 

manifestations.

LIMITATIONS & FUTURE PERSPECTIVES

The study's limitations include a single-centre setting, a 

relatively small sample size, and a short study duration, which 

may limit the broader applicability of the results. Future studies 

should incorporate multicentre designs with larger populations 

to enhance validity, assess long-term outcomes, and investigate 

advanced diagnostic & management approaches. Such efforts 

will improve overall patient care & help minimize complicati-

ons.

CLINICAL SIGNIFICANCE 

The clinical significance of this study lies in its potential to 

bridge the gap between research findings and practical 

healthcare applications. It emphasizes the importance of 

translating scientific observations into meaningful improvem-

ents in patient care, diagnosis, and treatment outcomes. By 

highlighting real-world relevance, the study contributes to 

evidence based medical practice and supports informed clinical 

decision making. Ultimately, the findings aim to enhance patient 

quality of life, optimize therapeutic strategies, and promote 

better disease management in clinical settings.

ABBREVIATIONS

ANA: Antinuclear Antibody 

dRTA: Distal Renal Tubular Acidosis 

ICU: Intensive Care Unit 

ILD: Interstitial Lung Disease 

NSIP: Nonspecific Interstitial Pneumonia 

SSc: Systemic Sclerosis 

T2DM: Type 2 Diabetes Mellitus
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