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The Prevalence of Hilar Lymphadenopathy and Related Factors in
Pneumoconiosis Patients of a University Hospital Occupational
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Objective: Pneumoconiosis is a fatal, irreversible interstitial lung

Meral Tiirk', [MD] disease caused by various inorganic dust and chemicals. The disease

ORCID: 0000-0002-1288-7097 is radiologically characterized by micronodules, pleural plaques,
emphysema, mediastinal and hilar lymphadenopathies (HL). There are
hypotheses that fibrotic lymph nodes increase the dust load of the lungs
in patients with pneumoconiosis. Our aim is to determine the frequency
of HL and related factors in pneumoconiosis patients admitted to our
unit in the light of current data.

Material and Methods: 76 patients diagnosed with pneumoconiosis
who applied to our unit between November, 2015 and October, 2020
were retrospectively screened. Sociodemographic characteristics,
radiological, laboratory and clinical findings were evaluated. The
frequency of HL and related factors were analyzed.

Results: We found the rate of HL as 29,3%. The average age was 43,78
+ 7,54. There was no significant age difference between patients
with and without HL (44,41+8,90 / 43,34+6,93 p=0,578). All of the
patients were male. As the ILO (International Labor Organization)
category rose, we saw an increase in the number of HL. 59,1% of the
patients with HL had at least one active complaint (dyspnea, cough or
sputum). The most common complaint was dyspnea (50%). We found
Ege University Faculty of Medicine, Department a sFatisticaIIy significant increase in NLR (Neutrgphil to L){mphc?cyte
of Internal Diseases, Department of Occupational Ratio) and TLR (Thrombocyte to Lymphocyte Ratio) values in patients
Diseases, izmir. with HL compared to those without (2,38+0,70; 1,97+0,59 p=0,016 and
133,79+39,06; 109,03+29,00 p=0,005). Another important finding was
that the albumin values of patients with HL were found to be statistically
significantly lower (4.42 + 0.41; 4.67 + 0.29 p = 0.008).
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INTRODUCTION

Some occupational groups pose a risk for the
development of lung diseases due to dust and
chemicals taken by air. Pneumoconiosis, known
as dust disease of the lungs, which is completely
preventable, is a reaction of tissues to accumulated
inorganic dust [2]. Workers in environments
with insufficient ventilation and continuous and
intense dust exposure are at serious risk. Currently,
tissue diagnosis is not used in the diagnosis of
pneumoconiosis. Diagnosis can be made with a
well taken anamnesis and imaging. There are many
types of pneumoconiosis; such as coal worker
pneumoconiosis, silicosis, asbestosis, siderosis.
Prolonged exposure to dusts such as silica leads
to persistent inflammation and fibrosis; this event
is irreversible and fatal [1,16]. The pathophysiology
of silicosis is a complex inflammatory process.
Respired crystallized silica leads to the activation
of the phagosomes and causes them to become
unstable. Inflammatory cytokines (TNF-alpha, iL-1),
cytotoxic oxidants, proteases and arachidonic acid
metabolites are synthesized. In addition, reactive
oxygen radicals emerge. As a result of all these
chain events, activated macrophages and various
mesenchymal cells start to produce excessive
collagen and interstitial lung fibrosis occurs [5].

Today, the standardization of the International
Labor Organization (ILO) is used to evaluate
radiographic abnormalities in pneumoconiosis
patients. Basically, both the parenchyma and the
pleural area are subjected to a certain evaluation
and categorized on the chest x-ray [5]. ILO
categories are given in Table 1.

In recent years, the use of computed tomography
hasincreasedtoshowtheradiologicalabnormalities
of pneumoconiosis and to distinguish it from
other lung diseases. High Resolution Computed
Tomography (HRCT) is more commonly used.
Pneumoconiosis findings in HRCT; centrilobular
micronodules, subpleural nodule, pleural plaque,
areas of emphysema, diffuse interstitial pulmonary
fibrosis and lymphadenopathy (mediastinal, hilar)
[5,18]. Computed tomography is the method of

Table 1. ILO Pneumoconiosis Classification

choice for the evaluation of lymphadenopathy, as it
is able to demonstrate increased size of individual
nodes, abnormalities of the interface between the
mediastinum and lung, invasion of surrounding
fat, coalescence of adjacent nodes, obliteration of
the mediastinal fat, and hypo- and hyperdensity in
lymph nodes [7]. Cox-Grasner et al., in their study on
subjects with parenchymal silicosis, found that 90%
of the cases were accompanied by fibrotic lymph
nodes. They thought that fibrosis in the lymph node
prevented the removal of silica dust from the lungs,
increased the dust load of the lung, and posed an
additional risk for parenchymal silicosis [7,8].

MATERIAL and METHODS

Datasource and Study Population

Before starting the study, approval was obtained
from the Ethics Committee of Ege University
(decision no:21-2.1T/49 and date:18.02.2021).
This study is a cross-sectional, retrospective

study conducted on patients diagnosed
with pneumoconiosis who applied to our
department between November, 2015 and

October, 2020. International Labor Organization
(ILO) standardization was used in the diagnosis
of pneumoconiosis. ILO categorization s
the international standardization  method
of radiography. It was revised in 2011. It is a
method of collecting pneumoconiosis patients in
categories (Table 1). Patients in categories 1, 2 and
3 according to the ILO evaluation were included in
the study. Category 0 patients were excluded from
the study. Patients with acute infection, severe
allergy and critical illness were excluded from the
study as it would affect laboratory results and
lymphadenopathy status. Among confounding
factors, such as anemia (for dyspnea), infection (for
cough, sputum) were previously excluded. Patients’
age, occupation, smoking status, duration of work,
complaints, radiological imaging, hemogram and
biochemistry results were included in the study.

‘ Increase in small opacity profusion - o
Categories 0 1 2 3

Sub Categories 0/- 0/0 0/1 1/0 11 1/2 2/1 2/2 2/3 3/2 3/3 3/+
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Statistical Analysis

In the analysis of data, IBM SPSS for Windows v.24.0
program was used. Categorical variables were
presented in cross-tables and numerical variables
in mean, median, standard deviation, minimum
and maximum. In the comparison of independent
categorical variables, Chi square test was used. The
existence of a statistically significant difference was
examined with Student’s t test for the parametric
among the groups in terms of continuous variables,
and the Mann-Whitney U test for nonparametric
variables. Pearson’s correlation analysis was also
performed. P value of <0.05 was considered
statisticallly significant.

RESULTS

The number of patients included in our study
consisted of 76 people. All of the patients were
male. The mean age of all our patients was 43.78
+ 7.54 years (Table 5). We found the rate of hilar
lymphadenopathy to be 29.3% (n=22). One
patient had no Computed Tomography (HRCT)
result. Chi-square test was performed for the
relationship between ILO categories and hilar
lymphadenopathy. There was a significant relation
between hilar lymphadenopathy status and the
ILO category (p<0,001). Hilar lymphadenopathy
was most common in ILO category 3 patients
(4, 8 and 10 patients in categories 1, 2 and 3,
respectively). Most of the patients without hilar
lymphadenopathy were collected in ILO category 1
(n=38). Hilar lymphadenopathy was more common
while the ILO category increased (Table 2).

The mean age of all our patients was 43.78 +
7.54 years (Table 5). There was no significant age
difference between those with / without hilar
lymphadenopathy (44.41 + 8.90 / 43.34 + 6.93
p=0,578). The majority of the patients were found

Table 2. The relationship between hilar
lymphadenopathy and ILO categories.

Hilar Lymphadenopathy
Yes No
Cat 1 4 (%9,5) 38 (%90,5)
iLO Category Cat2 8(%34,8) | 15(%65,2)
Cat3 10 (%100) 0 (%0)
Total 22 (%29,3) | 53(%70,7)
Pearson’s Chi square
p<0,001* p<0.000*

to be ceramic industry workers (n=37(%48.7)),
miners(n=21(%27.6)), and grinding workers
(N=12(%15.3)). We found that 89.5% of the patients
worked in workplaces suspected of causing
pneumoconiosis for 10 years or more. We noted
this period as the exposure time (Table 3).

59.1% of the patients with hilar lymphadenopathy
had at least one active complaint (dyspnea, cough
or sputum).The most common finding was dyspnea
at 50% (11 of 22 patients). 67.9% of the patients
without hilar lymphadenopathy (36 of 53 patients)
had no active complaints. We found a positive
relationship between the hilar lymphadenopathy
status and the patient being symptomatic (p=0,03)
(Table 4).

80.3% of our patients have smoked for at least 5
pack/years. Smoking exposure was significantly
higher in patients with hilar lymphadenopathy
(18.86 = 16.82 and 11.60 + 842 pack years,
respectively, p = 0.015). No significant difference
was found between the exposure times of patients
with and without hilar lymphadenopathy (17.00 +
7.74 and 18.08 + 7.19 years, respectively, p = 0.566).
See Tables 5 and 6.

Although the spirometry values of the patients
with hilar lymphadenopathy were lower, only
the decrease in the FVC% value was statistically
significant: FEV1 (respectively, liters; 3.08 + 0.68
/3.29 £ 0.53 p = 0.154 and percent; 84.5 + 16.5 /
91.2 + 11.9 p = 0.054) and FVC (respectively, liters;
3.85 + 0.85/4.15 £ 0.71 p = 0.121 and percent;
87.1 £ 17.4 /944 + 12.0 p = 0.044). No significant
change was found in the FEV1 / FVC ratio (80.6
+ 8.3 and 80.2 £ 7.6 p = 0.832). In patients with
hilar lymphadenopathy, lymphocyte count was
significantly lower (2081 + 545; 2444 + 599 p =
0.022), and neutrophil to lymphocyte ratio (NLR)
was significantly higher (2.38 + 0.70; 1.97 £ 0.59 p =
0.016), the thrombocyte to lymphocyte ratio (TLR)
was significantly higher (133.79 + 39.06; 109.03 +
29.00 p = 0.005). No statistically significant change
was found in the leukocyte, platelet and neutrophil
counts. In patients with hilar lymphadenopathy,
the albumin value was low (4.42 + 0.41; 4.67 +
0.29 p = 0.008) and the sedimentation value was
significantly higher (4.73 + 2.81; 3.23 £ 1.69 p =
0.024). Although C-reactive protein was higher in
patients with hilar lymphadenopathy, it was not
statistically significant (0.39 £ 0.31;0.24 £ 0.23 p =
0.089). See Table 6.
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Table 3. Patient distribution frequency in the workplace, exposure time and smoking status.

n (%)
Ceramic Miner Grinding Dental Laboratory
Workplace
37 (%48,7) 21 (%27,6) 12 (%15,3) 6 (%7,9)
<9 10-19 =220
Exposure Time (year)
8(%10,5) 38 (%50) 30 (%39,5)
S <5 >5
moking (pack year
A y 15(%19,7) 61 (%80,3)
n: number of patients
Table 4. Relationship between hilar lymphadenopathy and patient complaint.
Active Complaint
Total
No Yes
. Yes 9 (%40,9) *13 (%59,1) 22
Hilar Lymphadenopathy
No 36 (%67,9) **17 (%32,1) 53
Total 45 (%60) 30 (%40,1) 75

Pearson’s Chi square
p<0,05%**

p=0,030%**

*11 of 13 patients had dyspnea

**11 of 17 patients had dyspnea

Table 5. General frequency of pneumoconiosis patients regarding age, exposure time and smoking status.

n meanzsd min max
Age (year) 76 43,78+7,54 22 69
Exposure Time (year) 76 17,68+7,30 5 50
Smoking (packyear) 76 13,55+11,91 0 60

n: number of patients

sd: standart deviation
DISCUSSION

The aim of our study was to determine the
frequency of hilar lymphadenopathy in patients
with pneumoconiosis and the factors it may be
associated with. Lymphadenopathy is a common
radiological finding in many thoracic diseases
and may be caused by a variety of infectious,
inflammatory, and neoplastic conditions. In silicosis,
hilar and mediastinal lymph node enlargement
may precede the appearance of parenchymal
nodular lesions. This means a separate risk situation
for parenchymal involvement [19]. Murray et al.
found that the prevalence of parenchymal silicosis
was five times higher in those with lymph node
silicosis (43.3%) than those without lymph node
silicosis (7.9%) [13]. Calcification of lymph nodes
is common and typically occurs around the node.
The pattern of eggshell calcification suggests
silicosis. In a retrospective cross-sectional study
on pneumoconiosis consisting of 61 patients,
the frequency of hilar lymphadenopathy was

found to be 42.6% [2]. In another study on dental
technicians, this rate was found to be 28.6% [3]. In
the study on coal workers, the frequency of hilar
lymphadenopathy was reported as 30% [1]. In our
study, this frequency was 29.3%.

Over the past few decades, there has been
increasing evidence that systemic inflammation
plays an important role in the pathophysiology of
pneumoconiosis. The inflammatory reaction that
occurs in tissue injury is an effective strategy, and
can be harmful in case of elongation. Laboratory
markers such as sedimentation, C-reactive protein,
NLR and TLR are used to evaluate inflammation
[4]. The neutrophil to lymphocyte ratio has been
recognized as a simple and reliable inflammatory
marker [9]. It has been shown to be useful in the
classification of mortality in major cardiac events,
as a strong prognostic factor in various types
of cancer (such as colorectal, breast, lung, renal
cell carcinoma) or as an indicator and marker
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Table 6. The relationship between hilar lymphadenopathy and different variables.

Variables Hilar LAP n Mean+SD p value
Yes 22 44,41+8,90
Age (year) *0,578
No 53 43,34+6,93
Yes 22 17,00£7,74
Exposure Time (year) *0,566
No 53 18,08+7,19
Yes 22 18,86+16,82
Smoking(packyear) **0,015
No 53 11,60+8,42
3 Yes 21 77061407
Leukocyte (mm?~) *0,460
No 50 8012+1648
Yes 21 47271093
Neutrophil (mL) *0,934
No 50 4703+1241
Yes 21 2081545
Lymphocyte (mL) **0,022
No 50 2444 + 599
R Yes 21 262300+50255
Thrombocyte(mm?®) *0,462
No 50 25380040460
Yes 21 2,38+0,70
NLR **0,016
No 50 1,97+0,59
Yes 21 133,79+39,06
TLR **%0,005
No 50 109,03+29,00
Yes 20 4,73+2,81
ESR (mm) **0,024
No 40 3,23%£1,69
Yes 21 0,39+0,31
CRP (mg/L) *0,089
No 40 0,24+0,23
X Yes 20 4,42+0,41
Albumin (g/dl) **¥0,008
No 51 4,67%0,29
Yes 22 3,08+0,68
FEV1(L) *0,154
No 52 3,29+0,53
Yes 22 84,5+16,5
FEV1 (%) *0,054
No 52 91,2£11,9
Yes 22 3,85%0,85
FVC (L) *0,121
No 52 4,15+0,71
Yes 22 871£17,4
FVC (%) **0,044
No 52 94,4+12,0
Yes 22 80,6%8,3
FEV1/FVC *0,832
No 52 80,2+7,6
Student t test *NS
NLR: Neutrophil Lymphocyte Ratio **p<0,05
TLR: Thrombocyte Lymphocyte Ratio ***p<0,01

n: number of patients
SD: Standart Deviation
Hilar LAP: Hilar Lymphadenopathy

of inflammatory pathologies (such as pediatric
appendicitis) and postoperative complications
[12]. There are studies showing that there is a
relationship between TLP and patients with
chronic obstructive pulmonary disease, pulmonary
embolism and tuberculosis [14,15]. In the study
conducted by Karatas et al, it was found that NLR

and TLR values were statistically significantly higher
in pneumoconiosis patients with ILO categories
2 and 3 compared to the control group [5]. As a
result of our study, we found a significant increase
in NLR and TLR values in chronic pneumoconiosis
patients with hilar lymphadenopathy. These
findings indicate that the inflammation process is
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more active in pneumoconiosis patients with hilar
lymphadenopathy than in those without.

Albumin is a natural plasma protein with a mean
half-life of about 18 to 19 days, synthesized in
healthy individuals only in liver tissue at a rate of 9
to 14 g per day [10]. The direct effect of albumin on
mortality and morbidity is well knownin the medical
community. It is a negative acute phase reactant
and has prognostic value. In a meta-analysis of 90
cohort studies, 1 g / dl reduction in serum albumin
resulted in 137% increase in mortality, 89% increase
in morbidity and 71% increase in hospital stay [11].
In our study, there was a statistically significant
decrease in albumin values in pneumoconiosis
patients with hilar lymphadenopathy. There was no
pathology that would cause low albumin in these
patients (such as chronic liver disease, chronic
kidney disease, active infection).

In general, pulmonary function tests in
pneumoconiosis show a typical restrictive pattern
with a reduction in forced vital capacity (FVC) but
maintaining the FEV1 / FVC ratio. There may be
situations in which chronic airflow obstruction may
accompany this situation [16]. Significant reduction
in FVC (%) of patients with hilar lymphadenopathy
is a sign in favor of restriction. Of course, it should
not be forgotten that the ILO categories of our
patients with hilar ymphadenopathy are high.

Smoking plays a role in the etiology of many lung
diseases. Among these diseases, there are chronic
emphysema, lung cancers as well as desquamative
interstitial pneumonia (DIP) and respiratory
bronchiolitis-interstitial lung disease (RB-ILD)
[17]. Crystalline silica is known to cause faster and
more severe damage to the lungs in the presence

of cigarette smoke. In our study, the significantly
higher cigarette exposure in pneumoconiosis
patients with hilar lymphadenopathy supports the
damage caused by smoking.

Of course, our study had its drawbacks: only male
patients (demographically), smoking (confounding
factor), use of non-contrast computed tomography
(in terms of imaging mediastinal pathologies).

In conclusion, we investigated the frequency
of hilar lymphadenopathy and related factors
in pneumoconiosis patients who came to our
outpatientclinicinthepast5years.Inpneumoconiosis
patients with hilar lymphadenopathy, a significant
increase in NLR and PLR, a significant decrease in
lymphocyte and albumin levels are evidence of
continuing inflammation in the chronic process,
and may be a sign of gradually decreasing immune
response and accelerating the progression to
pulmonary fibrosis. In this study, we tried to view
hilar lymphadenopathy as a finding indicating an
increase in parenchymal inflammation rather than
the result of the pathophysiology of silicosis. We
hope that more studies on this topic will be needed
in the future.
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