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ABSTRACT
Bronchial anthracofibrosis is characterized by dark pigmentation (anthracosis) in the bronchial mucosa, often accompanied by 
bronchial stenosis or obstruction due to fibrosis in the same area. Diagnosis is typically established via bronchoscopy in patients 
who do not fully respond to treatment, exhibit radiological abnormalities, and have obstructive lung disease. Anthracofibrosis 
is mostly observed in conjunction with tuberculosis but can also frequently accompany pneumonia, necessitating close 
monitoring. In the intensive care unit (ICU), continuous renal replacement therapy (CRRT) is commonly used for critically 
ill patients with acute kidney injury (AKI) secondary to sepsis. It is particularly preferred in patients with acute renal failure 
(ARF) who have hemodynamic instability and are on inotropic agents. We present a case of a 78-year-old male admitted to 
the ICU due to pneumonia secondary to sepsis, septic shock, and AKI. During his ICU stay, frequent airway obstructions 
necessitated bronchoscopy, revealing a diagnosis of anthracofibrosis. CRRT was initiated due to hypotension and anuria 
under inotropic support. However, the patient exhibited disseminated intravascular coagulation (DIC) due to sepsis, along 
with intrabronchial hemorrhages and clot formations, resulting in airway obstruction and increased airway pressure. These 
complications hindered prolonged CRRT due to increased hemodynamic instability.
This case report aims to highlight the impact of increased airway pressure on CRRT in patients with obstructive lung diseases 
like anthracofibrosis. In such cases, the potential for increased hemodynamic instability should be considered, and measures to 
reduce airway pressure should be implemented.
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INTRODUCTION

Bronchial anthracofibrosis is characterized by dark 
pigmentation (anthracosis) in the bronchial mucosa, 
often accompanied by bronchial stenosis or fibrosis-
related obstruction in the same area.1 Diagnosis is 
commonly established through bronchoscopy in patients 
with obstructive lung diseases who exhibit radiological 
abnormalities and do not fully respond to treatment.2 While 
the main cause of anthracosis/anthracofibrosis remains 
unknown, it is thought that exposure to biomass, genetics, 
chronic inflammatory reactions, air pollution, domestic 
pollution, and prolonged contact with chronic infections like 
tuberculosis play roles in the development of the disease.3,4 
While a review of the literature on anthracofibrosis shows it 
predominantly appears in conjunction with tuberculosis1,5,6  it 
can also frequently coincide with pneumonia, necessitating 
close monitoring.7,8

In the intensive care unit (ICU), the incidence of Acute Kidney 
Injury (AKI) due to sepsis ranges from 15-20%, with CRRT 

(Continuous renal replacement therapy) being a frequently 
used treatment modality for critically ill patients.9 Compared 
to intermittent hemodialysis, CRRT is preferred for its lesser 
hemodynamic instability and ability to be administered 
without anticoagulants or with alternative anticoagulation 
protocols in patients with bleeding disorders.10

Increased airway pressure in obstructive lung diseases can 
lead to hemodynamic disturbances.11 In the case of septic 
shock, hemodynamic disturbance occurs, which leads to 
impaired tissue perfusion.12 Although CRRT is a preferred 
dialysis method in hemodynamic disorders, its use is limited 
in severely hypotensive patients. Hypoxia and vasopressor 
use are independent risk factors for early mortality 
during CRRT.13 This case report aims to draw attention 
to the hemodynamic disturbances resulting from airway 
obstruction in a patient with anthracofibrosis, emphasizing 
the challenges this poses for critical applications such as 
CRRT.
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CASE 

A 78-year-old male presented to the emergency room with 
complaints of shortness of breath and altered consciousness. 
He was admitted to the ICU with diagnoses of pneumonia, 
sepsis, respiratory failure, and AKI. Thoracic (computed 
tomography) CT imaging showed findings consistent with 
infiltrative pneumonia, while brain CT and diffusion MRI 
(magnetic resonance imaging). revealed no abnormalities. 
Blood tests confirmed AKI and sepsis (Table). The patient’s 
history included diabetes mellitus, hypertension, and a past 
cerebrovascular event. Initially, the patient received oxygen 
support via a reservoir mask but was electively intubated 
on the second day due to worsening respiratory distress and 
tachypnea, and switched to SIMV-VC mode. The cultures 
taken on the first day showed no growth, and the patient’s 
cultures were sent again on the second day due to the 
development of fever. 

The cultures taken on the first day showed no growth, 
but repeat cultures on the second day revealed fever 
development. Noradrenaline infusion was initiated due to 
hypotension. Fluid replacement therapy was administered 
based on hemodynamic monitoring. The patient was started 
on piperacillin/tazobactam and clarithromycin. Despite 
initial urine output of 1800cc and an intake and output 
(I&O) balance of 420, urine output decreased to 220cc on 
the second day, prompting a loop diuretic infusion. As the 
patient became anuric and remained on noradrenaline, 
CRRT was initiated but had to be terminated after 48 hours 
due to low venous return pressure alarms. Following the 
initiation of CRRT, the patient’s urine output increased. 
During this period, the mechanical ventilator alarmed twice 
due to increased pressure and blockage in the endotracheal 
tube, necessitating its replacement. Clots were observed 
within the intubation tube. A fiberoptic bronchoscopy (FOB) 
was performed after the third blockage, revealing organized 
clots completely occluding the lumen from the mid-trachea 
downward. These clots could not be cleared via FOB and 
were subsequently removed using rigid bronchoscopy with 
basket and forceps biopsies. The clots extended distally into 
both main bronchi up to the segmental orifices, which were 
thoroughly cleaned. Attempts to recommence CRRT for 
the oliguric patient on high-dose inotropic support were 
unsuccessful, as it was terminated after two hours due to 
low-pressure alarms. The patient, who had melena during 
the night observations, had oral intake stopped, and a proton 
pump inhibitor infusion was administered. The melena 
continued for 2 days. Laboratory results (Table 1) and clinical 
findings suggested the presence of disseminated intravascular 
coagulation (DIC) secondary to sepsis.

Given the recurrence of clotting and hemorrhagic elements 
in the intubation tube and persistent pressure alarms on the 
mechanical ventilator, another FOB was conducted. This 
examination revealed anthracotic plaques covering all lobes 
and segments, with bronchi and segments obstructed by fibrin 
plugs, leading to a diagnosis of bronchial anthracofibrosis. 
During this period, the patient’s blood culture grew 
methicillin-resistant staphylococcus Aureus (MRSA), and 
urine culture grew non-albicans Candida, necessitating a 
switch to tigecycline, fluconazole, and imipenem. Subsequent 
cultures showed no growth.

Table . Laboratory findings observed during the patient’s intensive care admission

Blood values
Admission 

values
Post-first 

CRRT values
Post-first 

CRRT values
Post-fOB 

values 
Post-IHD 

values
Leukocyte (K/ ul) 9.9 8.8 16.1 10.7 2.6
Hemoglobin (g/dl) 15.6 13.9 11.3 8.5 8.0
Platelets (cell x109/L) 137.000 120.000 151.000 78.000 36.000
Urea (mg/dl) 134 268 99 404 252
Creatinine (mg/dl) 2.92 8.21 2.89 7.6 5.44
GFR (ml/dk) 21.3 6.2 21.5 6.7 10.0
Lactate (mmol/L) 4 3.5 2 1.8 3.8
CRP (mg/L) 401 261 247 127 179
PCT (ng/ml) 92.36 55.89 25.6 10.8 3.43
D-dimer (ng/ml) 25.290 35.200 14.280 31.600 14.810
aPTT (s) 34.2 32.8 37.4 31.2 42.4
PT (s) 16.8 18.2 16.4 21.4 19.9
INR 1.48 1.62 1.44 1.97 1.73
CRRT: Continuous renal replacement therapy, FOB: Fiberoptic bronchoscopy, IHD: Intermittent 
hemodialysis, GFR: Glomerular filtration rate, CRP: C-reactive protein, PCT: Procalcitonin, 
aPTT: Activated partial thromboplastin time, PT: Prothrombin time, INR: International 
normalized ratio

The patient’s third CRRT attempt lasted seven hours before 
being terminated due to similar complications. Consequently, 
the patient underwent hemodialysis without heparin for two 
hours, during which one unit of erythrocyte suspension was 
transfused. CRRT or intermittent hemodialysis could not be 
continued due to the patient’s hemodynamic instability while 
anuric and receiving high-dose inotropic support.

The patient’s hemodynamic status and overall condition 
progressively deteriorated, culminating in cardiac arrest on 
the 20th day of ICU admission. Resuscitation efforts were 
unsuccessful, and the patient was pronounced deceased.

DISCUSSION

Anthracofibrosis is characterized as an obstructive lung 
disease marked by black pigmentation, known as anthracosis, 
and fibrosis in the bronchial mucosa, resulting in a narrowing 
that can obstruct the bronchial lumen. Increased airway 
pressure may also be observed due to airway obstruction.2 

In our patient, the mechanical ventilator frequently 
alarmed due to increased airway pressure. Despite changing 
the endotracheal tube, high airway pressure persisted, 
prompting a bronchoscopy that confirmed the diagnosis of 
anthracofibrosis. Bronchoscopy revealed fibrin plugs and 
clots, which were removed in an attempt to reduce airway 
pressure. Hyperinflation in patients with airway obstruction 
can disrupt venous return, potentially leading to hypotension 
and hemodynamic collapse.14

Hypotension is a significant risk factor for in-hospital 
mortality and can frequently occur in patients undergoing 
CRRT.15 An increase in airway pressure in patients 
undergoing CRRT has been found to be an independent risk 
factor for mortality.16 Our patient also had a sepsis and septic 
shock secondary to pneumonia. The patient was hypotensive 
due to both high airway pressure and septic shock. CRRT was 
applied due to the patient receiving inotropic support, being 
anuric, and exhibiting signs of fluid overload.

During CRRT, pressure alarms can occur due to various 
reasons, including blockages, hematomas in the vein, circuit 
obstruction or kinking, venous stenosis, high coagulation 
states, and hypotension. In our case, upon encountering a 
pressure alarm during CRRT, the central dialysis catheter’s 
location was adjusted, ensuring smooth blood inflow and 
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outflow with no blockage in the CRRT line. The pressure 
alarm was attributed to hypotension caused by septic shock, 
DIC, and increased airway pressure. DIC is a systemic 
process causing both thrombosis and bleeding, and it is 
a frequent and serious complication of sepsis and septic 
shock, associated with high mortality and morbidity.17 In 
our patient’s follow-ups, DIC developed due to sepsis, leading 
to both gastrointestinal and intrabronchial bleedings. The 
resulting intrabronchial bleedings and clots also caused 
airway obstruction and increased airway pressure, in addition 
to anthracofibrosis.

The CRRT circuit can lead to the consumption of clotting 
factors and can increase the risk of clotting due to high 
pressure and turbulence in the connections. While systemic 
anticoagulation is often deemed sufficient to prevent the 
clotting of the recurring CRRT circuit in most cases, 
additional anticoagulant might need to be added in some 
situations.18 Thrombocytopenia is commonly seen in patients 
undergoing CRRT, and it has been found that mortality is 
higher in patients who are thrombocytopenic and undergoing 
CRRT9.19,20 In our case, even though the heparin dose was 
adjusted according to the aPTT value, most of the time, 
there was no need for heparin due to thrombocytopenia and 
increased aPTT resulting from DIC.

This study has limitations,  it is based on a single case. 
Additionally, the patient’s anamnesis lacked data regarding 
the etiology of anthracofibrosis, making it difficult to 
ascertain the exact cause of anthracofibrosis development. It 
is suspected that pneumonia may have been a contributing 
factor.

CONCLUSION

In cases of obstructive lung diseases such as anthracofibrosis, 
which do not respond to bronchodilators, it is crucial to 
recognize that increased airway pressure can significantly 
exacerbate hemodynamic instability in critically ill patients. 
Measures should be taken to reduce airway pressure to 
mitigate these effects.
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