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Clinical spectrum of sarcoidosis in patients at a tertiary care hospital, Pakistan:
Ten-year follow-up study
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Abstract
Objectives: To identify the local patterns of manifestations, organ involvement other than lungs, diagnostic tools
and treatment regimens related to patients of sarcoidosis.
Method: The retrospective study was conducted from November 1, 2019, to February 28, 2020, at the Aga Khan
University Hospital, Karachi, and comprised data of sarcoidosis patients who needed hospitalisation between 2009
and 2019. The entire clinical spectrum was noted based on organ involvement. Data was analysed using SPSS 21.
Results: Of the 80 patients, 53(66.3%) were women. The overall mean age at diagnosis was 52.0±13.5 years.
Pulmonary sarcoidosis was found in 60(75%) patients, while 13(16.3%) had extrapulmonary manifestations, and
6(8.8%) had both pulmonary and extrapulmonary involvement. None of the patients had hypercalcaemia, while
antinuclear antibodies were positive in 2 (18.2%) patients. In terms of treatment, 75(93.8%) patients received
corticosteroids. Acute exacerbation of interstitial lung disease was the most common reason of hospitalisation
16(20%). Mortality was the outcome in 11(14.7%) cases.
Conclusion: Sarcoidosis was found to be more prevalent in women aged 50 years and above. A quarter of patients
had extrapulmonary manifestation, while interstitial lung disease was the most common complication.
Keywords: Sarcoidosis, Pulmonary, Extrapulmonary, Clinical spectrum. (JPMA 72: 1491; 2022)
DOI: https://doi.org/10.47391/JPMA.2382

Introduction
Sarcoidosis is a multisystem granulomatous disease of
variable clinical course, and there is no universally
accepted treatment algorithm.1 The diagnosis of
sarcoidosis is not standardised, and is currently based on
three major criteria: a compatible clinical presentation,
finding non-necrotising granulomatous inflammation in
one or more tissue samples, and the exclusion of
alternative causes of granulomatous disease.2 The clinical
presentation and severity of the disease differ among
ethnic and racial groups. Extrathoracic manifestations are
more common in some groups, and clusters of the
disease have been reported leading to speculation about
person-to-person transmission or a shared exposure to an
environmental agent. There have been case reports of
familial clustering of sarcoidosis as well as husband-wife
transmission.3 The annual incidence of sarcoidosis among
adults varies considerably across ethnic groups. The
highest incidence is observed among African-Americans
at 17.8 per 100,000 population, followed by whites 8.1 per
100,000 population, while the lowest annual incidence is
reported among Asians and Hispanics at 3.2 and 4.3 per
100,000 population, respectively.4
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A case series from Pakistan reported a prevalence of 43%
amongst a population with isolated mediastinal
lymphadenopathy.5 Cutaneous sarcoidosis, usually
presenting as sarcoid plaques, is variable and is often
confused with manifestations associated with
tuberculosis (TB).6 There have been rare cases where
presumed TB patients were later identified as suffering
from sarcoidosis and had improvement in symptoms with
steroid therapy.7 Furthermore, a study in Pakistan
portrayed cough and shortness of breath as the main
symptoms of sarcoidosis, which overlap with the
symptoms of TB.7 Making a diagnosis of sarcoidosis is a
challenge for physicians in countries where TB is endemic.
However, it is pertinent to keep it in the list of differentials.
The current study was planned to analyse the
presentation, characteristics, and outcome of patients
admitted with sarcoidosis.

Materials and Methods
The retrospective study was conducted from November 1,
2019, to February 28, 2020, at the Aga Khan University
Hospital (AKUH), Karachi, and comprised data of
sarcoidosis patients who needed hospitalisation between
2009 and 2019. After approval from the institutional
ethics review committee, data of inpatients was reviewed
using code International Classification of Diseases-9Clinical Modification 135 (ICD-9-CM 135) to identify
patients who were labelled as having sarcoidosis.
Demographics, age at disease onset, clinical features,
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blood and imaging results, histopathological findings of
any biopsies and cultures, if done to rule out alternative
TB diagnosis or fungal infections, were collected by
reviewing clinical charts.

frequencies and percentages, while continuous variables
were reported as mean ± standard deviation. Categorical
variables were compared using chi-square test, while
Fisher's exact test was used if a cell had a value <5.
Continuous variables were compared using t-test or oneway analysis of variance (ANOVA), as applicable. P<0.05
was considered statistically significant.

Moreover, co-morbid conditions, time of follow-up, use of
corticosteroid and/or immunosuppression treatment,
and the outcomes of specific organ disease were also
recorded. Patients were divided into two groups; those
Results
with pulmonary disease features, and those with
Of the 80 patients, 53(66.3%) were women. The overall
extrapulmonary manifestations only. The latter
was further divided into two subgroups; patients
having single-organ disease and those with
multi-organ involvement. Limits for laboratory
values at the time of diagnosis were defined.
Liver function tests (LFTs) were considered
elevated if they were 1.5 times above the upper
limit of normal. The normal range of serum
calcium was defined as 8.6-10.5mg/dl and
hypercalcaemia was defined as corrected
calcium >10.5mg/dl. The normal range of serum
angiotensin converting enzyme (ACE) was 8-52
nmol/ml/min, parathyroid hormone (PTH) 1055pg/ml, creatinine 0.65+-1.1, and serum
albumin 32-50g/L. Besides, antinuclear
antibodies (ANAs) were also recorded.
Radiological findings of chest X-ray (CXR) were
defined using the Siltzbach classification
CNS: Central nervous system, GIT: Gastrointestinal tract,
system.8
MSK: Musculoskeletal, CVS: Cardiovascular system.
Data was analysed using SPSS 21. Categorical
and qualitative variables were reported as

Figure: Organ systems involved in sarcoidosis (n=80).

Table-1: Characteristics of sarcoidosis patients (n=80).
Characteristic

Comorbidities
HTN
DM
IHD
ILD
Arthritis
Asthma
COPD
Dyslipidemia
CLD
Malignancy
Hypothyroidism
Other
Length of Hospital Stay (days)
Years since diagnosis
Survival

Overall
n=80

Pulmonary
n=60 (75.0%)

Extrapulmonary
n=13 (16.3%)

Both
n=7 (8.8%)

p-Value*

51 (63.8%)
37 (46.3%)
15 (18.8%)
12 (15.0%)
9 (11.3%)
8 (10.0%)
7 (8.8%)
4 (5.0%)
6 (7.5%)
4 (5.0%)
3 (3.8%)
21 (26.3%)
4.66 ± 3.2
10.21 ± 7.3
64 (85.3%)

40 (66.7%)
30 (50.0%)
12 (20.0%)
12 (20.0%)
9 (15.0%)
8 (13.3%)
7 (11.7%)
4 (6.7%)
4 (6.7%)
4 (6.7%)
1 (1.7%)
18 (30.0%)
4.65 ± 3.4
10. 20 ± 7.0
47 (83.9%)

7 (53.8%)
5 (38.5%)
2 (15.4%)
Nil
Nil
Nil
Nil
Nil
2 (15.4%)
Nil
1 (7.7%)
1 (7.7%)
4.31 ± 3.4
8.62 ± 6.1
10 (83.3%)

4 (57.1%)
2 (28.6%)
1 (14.3%)
Nil
Nil
Nil
Nil
Nil
Nil
Nil
1 (14.3%)
2 (28.6%)
5.50 ± 1.9
13.3 ± 12.0
7 (100.0%)

0.285
0.328
0.524
0.152
0.190
0.237
0.448
0.289
0.448
0.326
0.088
0.767
0.450

*This p-value is only between pulmonary & Extra-pulmonary.
HTN: Hypertension, DM: Diabetes mellitus, IHD: Ischaemic heart disease, ILD: Interstitial lung disease, COPD: Chronic obstructive pulmonary disease, CLD: Chronic liver disease.
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Table-2: Complications in sarcoidosis patients.

Pulmonary
ILD
Pneumonia
ARDS
Pulmonary Embolism
Bronchiectasis
Pulmonary hypertension
Extrapulmonary
Sepsis
AKI
TIA0/Stroke
Seizure
Extrapulmonary

Overall
n=80

Pulmonary
n=60 (75.0%)

Extrapulmonary
n=13 (16.3%)

Both
n=7 (8.8%)

p-Value*

16 (20.0%)
8 (10.0%)
5 (6.3%)
3 (3.8%)
2 (2.5%)
3 (3.8%)

15 (25.0%)
8 (13.3%)
5 (8.3%)
3 (5.0%)
2 (3.3%)
3 (5.0%)

1 (7.7%)
Nil
Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil
Nil
Nil

0.160
0.190
0.364
0.550
0.674
0.550

4 (5.0%)
4 (5.0%)
6 (7.5%)
4 (5.0%)
4 (5.0%)

2 (3.3%)
4 (6.7%)
Nil
1 (1.7%)
2 (3.3%)

2 (15.4%)
Nil
2 (15.4%)
1 (7.7%)
2 (15.4%)

Nil
Nil
4 (57.1%)
2 (28.6%)
Nil

0.143
0.448
0.030
0.326
0.143

*This p-value is only between pulmonary & Extra-pulmonary.
ILD: Interstitial lung disease, ARDS: Acute respiratory distress syndrome, AKI: Acute kidney injury, TIA: Transient ischemic attack.

Table-3: Investigations done in sarcoidosis cases.

Creatinine
ACE
SGPT
GGT
SGOT
CXR
Bilateral Hilar Prominence
Biopsy
Granuloma

Overall
n=80

Pulmonary
n=60 (75.0%)

Extrapulmonary
n=13 (16.3%)

Both
n=7 (8.8%)

p-Value*

1.33 ± 1.3
56.51 ± 32.7
32.40 ± 26.7
128.37 ± 291.8
38.33 ± 27.0
(N=78)
20 (25.6%)
(N=23)
16 (69.6%)

1.41 ± 1.5
53.75 ± 33.9
28.73 ± 18.8
129.47 ± 342.3
32.76 ± 12.3
(N=58)
17 (29.3%)
(N=14)
10 (71.4%)

0.92 ± 0.3
63.71 ± 33.9
44.77 ± 45.4
127.70 ± 136.1
62.13 ± 47.4
(N=13)
1 (7.7%)
(N=3)
1 (33.3%)

1.40 ± 0.6
58.17 ± 24.6
35.00 ± 24.2
122.20 ± 113.1
21.33 ± 5.0
(N=7)
2 (28.6%)
(N=6)
5 (83.3%)

0.243
0.384
0.058
0.987
0.007
0.097
0.272

*This p-value is only between pulmonary & Extra-pulmonary.
ACE: Angiotensin converting enzyme, SGPT: Serum glutamic pyruvic transaminase, GGT: Gamma-glutamyl transferase, SGOT: Serum glutamic-oxaloacetic transaminase, CXR: Chest X-ray.

mean age at diagnosis was 52.0±13.5 years. Pulmonary
sarcoidosis was found in 60(75%) patients, while 20(25%)
had extrapulmonary manifestations, with 6(30%) of them
having both pulmonary and extrapulmonary
involvement. The body system involved in
extrapulmonary sarcoidosis was mainly the central
nervous system (CNS) (Figure). A slight male
preponderance was observed in patients who had either
extrapulmonary features alone or both pulmonary and
extrapulmonary involvement [7 (53.8%) males vs 6
(46.2%) females and 4 (57.1%) males vs 3 (42.9%) females].
The most common co-morbid condition was
hypertension (HTN) 51(63.8%) patients, followed by
diabetes 37(46.3%). Bilateral hilar lymphadenopathy was
seen in 29.3% patients on CXR. Interstitial lung disease
(ILD) was the most common manifestation of pulmonary
involvement 16(20.0%) patients, followed by pneumonia
8(10%). Besides, 5(7.5%) patients presented with acute
Vol. 72, No. 8, August 2022

respiratory distress syndrome (ARDS) and 6(7.5%) with
transient ischaemic attack (TIA)/stroke (Table-2).
More co-morbid conditions were found in patients with
pulmonary sarcoidosis, but the difference between
pulmonary and extrapulmonary cases was not significant
(p>0.05). Patients with both pulmonary and
extrapulmonary involvement had a comparatively higher
level of creatinine (Table-3). ANA test was positive in 2
(18.2%) cases.
In terms of treatment, 75(93.8%) patients received
corticosteroids, and treatment compliance was high
68(95.6%) patients. Treatment-related side effects were
also noted (Table-4).
Mortality was the outcome in 11(14.7%) cases. At oneyear post-diagnosis, 10(47.5%) patients were
asymptomatic and did not receive treatment, 8(38%)
were asymptomatic and on treatment, while 3(14.2%)
Open Access
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Table-4: Treatment of sarcoidosis patients.

Treatment
Steroids
b-Agonist Inhaler
Antibiotics
Azathioprine
Methotrexate
Anticholinergic Inhaler
Followed up in clinic
Yes
No
Lost-to-follow-up
Compliant to Treatment
Yes
No
Side effects of Treatment
Yes
No

Overall
n=80

Pulmonary
n=60 (75%)

Extrapulmonary
n=13 (16.3%)

Both
n=7 (8.8%)

p-Value*

75 (93.8%)
8 (10.0%)
7 (8.8%)
6 (7.5%)
6 (7.5%)
2 (2.5%)

57 (95.0%)
8 (13.3%)
5 (8.3%)
3 (5.0%)
4 (6.7%)
2 (3.3%)

11 (84.6%)
Nil
2 (15.4%)
2 (15.4%)
2 (15.4%)
Nil

7 (100.0%)
Nil
0 (0.0%)
1 (14.3%)
Nil
Nil

0.214
0.190
0.364
0.214
0.289
0.674
0.302

66 (82.5%)
13 (16.3%)
1 (1.3%)

51 (85.0%)
8 (13.3%)
1 (1.7%)

9 (69.2%)
4 (30.8%)
Nil

6 (85.7%)
1 (14.3%)
Nil

65 (95.6%)
3 (4.4%)

50 (96.2%)
2 (3.8%)

9 (100.0%)
Nil

6 (85.7%)
1 (14.3%)

12 (21.4%)
44 (78.6%)

8 (20.5%)
31 (79.5%)

2 (18.2%)
9 (81.8%)

2 (33.3%)
4 (66.7%)

0.725

0.618

*This p-value is only between pulmonary & Extra-pulmonary.

were symptomatic and on treatment. Most of the fatal
cases belonged to those with pulmonary sarcoidosis
9(16.1%), while those with pulmonary and
extrapulmonary sarcoidosis had 2(16.7%) fatalities.

Discussion
Sarcoidosis is a multisystem disease that often presents
insidiously, with no single laboratory test to establish the
diagnosis. According to the ACCESS study,9 the
presentation of sarcoidosis may be affected by gender,
race and age. In the current study, the mean age at
diagnosis was 52.0±13.5 years which was slightly higher
than that reported in Caucasian and Chinese
populations.10 The female preponderance noted in the
current study was in line with an earlier study done in
Pakistan.5 However, compared to the earlier study,5 the
current study had a larger sample size and the analysis of
extrapulmonary manifestations was much more in depth.
Pulmonary sarcoidosis was the most common
manifestation in the current study, specifically presenting
as ILD, followed by neurosarcoidosis, gastrointestinal,
subcutaneous, musculocutaneous, ocular sarcoidosis,
genitourinary and cardiac sarcoidosis. A previous study on
phenotypic involvement reported that lung manifestation
was the highest amongst the population.10 However, the
study, along with another one, had mediastinal/hilar
lymphadenopathy, skin, eye and joint involvement as the
common manifestations after lungs.10,11 The current study
noted neurosarcoidosis as the second common
manifestation after lungs. Neurological involvement is
Open Access

recognised in 5-10% individuals with sarcoidosis12 and the
current study had 13.75% prevalence.
The main laboratory and radiological findings in
literature11,13 were hypercalcaemia, raised liver function
test (LFT) values and serum ACE levels with bilateral hilar
lymphadenopathy on CXR. A study noted a similar pattern
with certain exceptions. LFT values, such as aspartate
transaminase (AST), alanine transaminase (ALT) and
gamma-glutamyl transferase (GGT), where 24% of
sarcoidosis patients had deranged LFTs, with 57% having
elevated 1-2 LFT values.14 However, previous data
showed variation within LFTs and the current data is
consistent with existing literature, like, for example, a
study showed that serum ALT was elevated in 3/61 cases,
while AST was only elevated in 1/267 cases15 and this was
similar to the current AST and ALT results. While the
above study14 had at least two components of LFTs
elevated, the current analysis found an isolated increase
in GGT levels only, which was consistent with some earlier
findings.16 Because high levels do not correlate with the
severity of the disease, serum GGT is not regarded as a
specific marker for diagnosis of sarcoidosis. Furthermore,
it was concluded in another research that elevated
bilirubin levels are not a common laboratory finding in
sarcoidosis,13 which was similar to the current findings.
Hypercalcaemia was present in 8-10% patients17 where
increased calcium excretion in the urine was the most
common manifestation of altered calcium homeostasis (4062%).18 The overall mean serum calcium level in the current
study was not elevated. On the other hand, those with both
J Pak Med Assoc
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pulmonary and extrapulmonary organ involvement had a
comparatively higher mean calcium levels.
Comparison between a study and the current data
showed mean serum ACE level of 69.7±38.7IU/L vs
53.75±33.9 in pulmonary sarcoidosis, while those with
combined
pulmonary
and
extrapulmonary
manifestations had a mean serum ACE level of
79.0±46.9IU/L vs. 58.17±24.6, respectively.19 A study from
China19 described a higher level of mean serum ACE in
those with advanced pulmonary disease and
extrapulmonary organ involvement. The current study
found lower mean ACE levels, but ACE levels differ
between different races due to polymorphisms in its gene
owing to the variations.20
The mean serum albumin level in a prior study was
40.16±4.02g/L for the group with pulmonary sarcoidosis
and 40.81±3.86g/L for those with extrapulmonary and
pulmonary disease.19 Higher albumin levels were
observed in the latter group in the current study as well.
Granulomas have a high prevalence in sarcoidosis and are
an important diagnostic marker. It was observed in 69.6%
of patients in the current study. Sarcoid granulomas were
seen in lymph nodes, especially intrathoracic, lungs, liver,
spleen and skin.5
Kidney involvement in pulmonary sarcoidosis has been
reported to range 3-48%.21 A study defined elevated
creatinine levels as >1.4mg/dl, where 8% patients had
serum creatinine higher than the cut-off.21 In the current
study, mean creatinine level was 1.33±1.3 mg/dl (normal
range: 0.65-1.1mg/dl) and acute kidney injury was noted
in 5% patients.
Serum ANA levels were detected in 28.5% patients with
sarcoidosis in one study, while 29.4% in the other.22 This
test was positive in 18.2% cases in the current study.
Increased morbidity and mortality is encountered in
advanced lung disease as approximately 20% develop
progression and may die from sarcoidosis-associated
pulmonary hypertension (SAPH).23 In contrast, the current
study had 3(3.8%) patients who developed pulmonary
hypertension. Pulmonary sarcoidosis often has severe
complications, such as rare sequelae of pneumothorax
(2.5%).22 None of the cases in the current study had
pneumothorax. Besides, haemoptysis developed in a few
patients due to bronchiectasis and its associated changes
in the pulmonary system. Bronchiectasis as a
consequence was observed in 24.5% cases in another
study also.24 In the current study, only 2(2.5%) patients
developed bronchiectasis.
As sarcoidosis takes a chronic course, pulmonary
Vol. 72, No. 8, August 2022
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parenchyma develops fibrotic changes, similar to those
observed in ILD, which is more commonly seen in blacks
(20.2%) compared to the whites (16.2%).24 In the current
study, 16(20%) patients developed ILD. Rarer
complications, like lung collapse, is usually seen in 1.5%
cases, while pleural effusion are reported in 2%.24 In the
current study, the second most common complication
observed was pneumonia 8(10%), followed by ARDS
5(6.3%). While focusing on pulmonary and
extrapulmonary complications, the frequency of organ
involvement over 24 years22 reported lungs 66.6%
compared to mere 3.8% in the current study. The
involvement of the eye was 19%,22 compared to 2.5% in
the current study. Seizures and sepsis were seen in 4(5%)
patients each.24
Based on the standard of care, manifestations of the
disease, extrapulmonary involvement, gender and
ethnicity, the mortality rate of sarcoidosis approximated
to 9.26 per 1000 person-years according to a study done
in South Korea.25 The age- and gender-adjusted mortality
per 100,000 in the United States, the United
Kingdom/France and Japan populations have been
reported to be 4.32, 3.6-4.2 and 0.1-0.2, respectively.23 The
mortality in the current study was 14.7%, with a higher
percentage among those with pulmonary sarcoidosis.
The differences between these different populations is
due to genetic and racial determinants.
Corticosteroid was the first line treatment, and to combat
corticosteroid-induced adverse reactions, methotrexate
and azathioprine were used as second-line and third-line
treatments.26 Steroids were used in 93.8% cases in the
current study, with methotrexate and azathioprine being
used among 7.5% patients.
The treatment regimen involving steroids has its own
adverse effects. The current study also looked into the
cumulative side effects of all the medications used for
sarcoidosis, and 12(21.4%) patients reported having
experienced side effects due to medications. A study
reported that 24% patients experienced an increase in
their weight, 8% developed diabetes, 1% developed
cataracts, 1% had worsening of pre-existing psychotic
symptoms, 2% had aseptic necrosis of the femoral head,
and 2% had gastrointestinal haemorrhage.27 The current
study had 3.8% patients with respiratory complaints, 2.5%
with eye complications, 2.5% endocrine dysfunction, 5%
gastrointestinal sequelae, 1.3% central neurological
complaints, and 1.3% had peripheral neurological
complaints.
The current study has several limitations. It was entirely
descriptive and retrospective, and focussed only on ICDOpen Access
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9-CM 135-labelled cases of sarcoidosis, and
histopathology was not available for all the cases. Patients
who were highly likely to have sarcoidosis, and no other
justifiable aetiology for the presentation, were included.
Although the accuracy of the diagnosis is one of the
issues of concern, all the patients with sarcoidosis had
been diagnosed by specialists in their respective fields,
including
rheumatologists,
pulmonologists,
dermatologists, and ophthalmologists. Lastly, the sample
size was small. Together, the limitations mean the
findings are not generalisable.
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12.

Conclusion
A large number of sarcoidosis patients continue to be
managed as those of TB and vice versa without any
benefit, and continue to suffer before the initiation of
specific treatment for their disease. This is more common
in developing and high TB-prevalent countries.
Recognition of local patterns of sarcoidosis is of
paramount importance to effectively treat a patient with
either TB or sarcoidosis without the fear of complications.

13.

Disclaimer: None.

17.

14.

15.
16.

Conflict of Interest: None.
Source of Funding: None.

References
1.

2.

3.
4.

5.

6.

7.

8.

Grunewald J, Grutters JC, Arkema EV, Saketkoo LA, Moller DR,
Quernheim JM. Sarcoidosis. Nat Rev Dis Prim. [Online] [Cited 2019
July
04].
Available
from:
URL:
https://www.nature.com/articles/s41572-019-0096-x
Crouser ED, Maier LA, Wilson KC, Bonham CA, Morgenthau AS,
Patterson KC, et al. Diagnosis and detection of sarcoidosis. An
official American Thoracic Society clinical practice guideline. Am J
Respir Crit Care Med. 2020; 201:e26-e51.
Morey SS. American Thoracic Society issues consensus statement
on sarcoidosis. Am Fam Physician. 2000; 61:553-6.
Baughman RP, Field S, Costabel U, Crystal RG, Culver DA, Drent M,
et al. Sarcoidosis in America. Analysis based on health care use.
Ann Am Thorac Soc. 2016; 13:1244-52.
Hameed H, Mahmood S, Javaid M. Five years experience of
Sarcoidosis at a tertiary care centre in Pakistan. J Pak Med Assoc.
2010; 60:293-6.
Siddiqui S, Talat H, Naureen A, Zia M, Anwar MI. Cutaneous
sarcoidosis-a not so rare entity in Pakistan. J Dow Uni Health Sci.
2018; 12:114-9.
Arondi S, Valsecchi A, Borghesi A, Monti S. Pulmonary sarcoidosis
presenting with acute respiratory distress syndrome. Ann Thorac
Med. 2016; 11:79-81.
James D, Turiaf J, Hosoda Y, Williams WJ, Israel H, Douglas A, et al.
Description of sarcoidosis: report of the subcommittee on

Open Access

18.
19.

20.
21.

22.

23.
24.

25.

26.
27.

classification and definition. Ann NY Acad Sci. 1976; 278:742-.
Rybicki BA, Iannuzzi MC, Frederick MM, Thompson BW, Rossman
MD, Bresnitz EA, et al. Familial aggregation of sarcoidosis: a case–
control etiologic study of sarcoidosis (ACCESS). Am J Respir Crit
Care Med. 2001; 164:2085-91.
Schupp JC, Freitag-Wolf S, Bargagli E, Mihailović-Vučinić V, Rottoli
P, Grubanovic A, et al. Phenotypes of organ involvement in
sarcoidosis. Eur Respir J. 2018; 51:1700991.
Carrillo-Pérez DL, Apodaca-Cháveza EI, Carrillo-Maravilla E, MejíaÁvila M, Hernández-Oropeza JL, Reyes E, et al. Sarcoidosis: a single
hospital-based study in a 24-year period. Rev Invest Clin. 2015;
67:33-8.
Culver DA, Neto MLR, Moss BP, Willis MA. Neurosarcoidosis. In:
Culver DA, Neto MLR, Moss BP, Willis MA, eds. Seminars in
Respiratory and Critical Care Medicine. German: Thieme Medical
Publishers, 2017.
Ungprasert P, Crowson CS, Simonetto DA, Matteson EL. Clinical
characteristics and outcome of hepatic sarcoidosis: a populationbased study 1976–2013. Am J Gastroenterol. 2017; 112:1556-63.
Cremers J, Drent M, Driessen A, Nieman F, Wijnen P, Baughman R,
et al. Liver-test abnormalities in sarcoidosis. Eur J Gastroenterol
Hepatol. 2012; 24:17-24.
Lehmuskallio E, Hannuksela M, Halme H. The liver in sarcoidosis.
Acta Medica Scandinavica. 1977; 202:289-93.
Poole A, Myllyla R, Davies BH. Activities of enzymes of collagen
biosynthesis and levels of type III procollagen peptide in the
serum of patients with sarcoidosis. Life Sci. 1989; 45:319-26.
Baughman RP, Papanikolaou I. Current concepts regarding
calcium metabolism and bone health in sarcoidosis. Curr Opin
Pulm Med. 2017; 23:476-81.
Ruža I, Lucāne Z. Serum and urinary calcium level in Latvian
patients with sarcoidosis. Reumatologia. 2018; 56:377.
Li CW, Tao RJ, Zou DF, Li MH, Xu X, Cao WJ. Pulmonary sarcoidosis
with and without extrapulmonary involvement: a cross-sectional
and observational study in China. BMJ Open. 2018; 8:e018865.
Chopra A, Kalkanis A, Judson MA. Biomarkers in sarcoidosis.
Expert review of Clin Immunol. 2016; 12:1191-208.
Yassari F, Kiani A, Taghavi K, Abdi E, Emami H, Seifi S, et al. Renal
Disorders in Pulmonary Sarcoidosis Patients. Iran J Kidney Dis.
2019; 13:21-6.
Kobak S, Yilmaz H, Sever F, Duran A, Sen N, Karaarslan A. The
prevalence of antinuclear antibodies in patients with sarcoidosis.
Autoimmune Dis. 2014; 2014: 351852.
Baughman RP, Wells A. Advanced sarcoidosis. Curr Opin Pulm
Med. 2019; 25:497-504.
Freundlich I, Libshitz H, Glassman L, Israel H. Sarcoidosis. Typical
and atypical thoracic manifestations and complications. Clin
Radiol. 1970; 21:376-83.
Jeon MH, Kang T, Yoo SH, Swan HS, Kim HJ, Ahn HS. The incidence,
comorbidity and mortality of sarcoidosis in Korea, 2008-2015: a
nationwide population-based study. Sarcoidosis Vasc Diffuse
Lung Dis. 2020; 37:24-6.
Judson MA. Corticosteroids in sarcoidosis. Rheum Dis Clin North
Am. 2016; 42:119-35.
Johns CJ, Schonfeld SA, Scott PP, Zachary JB, MacGREGOR MI.
Longitudinal study of chronic sarcoidosis with low-dose
maintenance corticosteroid therapy. Outcome and complications.
Ann NY Acad Sci. 1986; 465:702-12.

J Pak Med Assoc

