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Abstract: Chronic obstructive pulmonary disease (COPD) is a disease characterized by
abnormalities in ventilation, including disturbances in the airflow channel. In case this
patient is 58 years old with a diagnosis of chronic obstructive pulmonary disease, acute
exacerbation (COPD AE), Heart Failure (HF), Coronary Artery Disease (CAD),
Hypokalemia, Hypoalbumin. When treated in the intensive care unit (ICU) patient
experiencing HAP pneumonia and septic condition, with blood sugar at 324 mg/dl, and use
insulin later in an empirical patient treated with antifungal Fluconazole infusion, from the
drugs used, researchers need to examine whether fluconazole and insulin are used in the
therapy of septic conditions with diabetes. After conducting a literature review of the use of
fluconazole infusion and insulin in patients with septic condition cases, things This done to
prevent the occurrence of death in patients treated in the ICU. Fluconazole and insulin in
the treatment of ICU patients with septic conditions have an appropriate level for preventing
death.
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INTRODUCTION

Disease lungs obstruction chronic (COPD) is Wrong One disease or
disturbance lungs that provide abnormalities ventilation in the form of disturbance
obstruction channel breath. Disturbance obstruction, which happens, has a bad to
sufferers because it causes disturbance to oxygenation with all its impacts. An
obstruction of the respiratory tract that occurs can increase heaviness. If there is a
disturbance, such as an infection, respiratory tract infection, or exacerbation | his
illness. It is estimated that millions more suffer from the disease. Most people with
COPD are 40 years old. or more. Comorbidities related to COPD include ischemic
heart disease, osteopenia, osteoporosis, and fractures; cachexia and malnutrition;
normochromic anemia, normocytic; shrinkage of the muscle framework and
dysfunction of the peripheral; diabetes mellitus; disorders of sleep; cataracts and
glaucoma; cancer of the lungs; and anxiety and depression, both of which increase
the incidence of severe disease.'
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Sepsis is a threatening condition defined by organ dysfunction caused by
the body's response to infection.? Patient with COPD reported their own risk was
more affected by sepsis due to the use of corticosteroids, underlying comorbidities,
and possible disturbance function barrier.?

Sepsis syndrome includes a clinical condition with varying prognosis.
Shock, septicemia, and the most severe complications of sepsis can cause a high
mortality rate. Shock septic happen as a response to an agent trigger, which
causes activation of the pro-inflammatory and anti- inflammatory immunity. This
happens simultaneously with the activation of monocytes, macrophages, and
neutrophils, which interact with endothelium through receptors introduction
pathogens and causing the involvement of cytokines, proteases, kinins, reactive
oxygen species, and nitric oxide nitrate more continue.* Various variables and tools
are clinically used for sepsis screening, such as criteria syndrome response
inflammation systemic (SIRS), vital signs, signs of infection, Quick Sequential
Organ Failure Score (qSOFA) or Sequential Organ Failure Assessment (SOFA)
criteria, National Early Warning Score (NEWS), or Modified Early Warning Score
(MEWS).5¢

Giving antifungal intravenously is one of the procedures fundamental to
sepsis. The Surviving Sepsis Campaign (SSC) recommends antifungal must be
given quick in time one hour after the patient is diagnosed with sepsis for reduce
the risk of death.” Related factors with side effects and death in sepsis patients are
the initiation of therapy with antifungal agents that are no the right ones, and late
therapy with the right antifungal agents. Based on impacts that can occur in
therapy, an antifungal that has not been studied to evaluate the accuracy of
fluconazole infusion therapy in hospitalized sepsis patients to be able to reduce
the length of stay at the hospital.®°

MATERIAL AND METHOD
Design Study

This study is an analytical case report using a case report design to
analyze insulin and antifungal use in sepsis patients.
Sample and Data Collection

The sample used was patients treated in the ICU with diagnoses of
sepsis, COPD, and HAP pneumonia. Patient data collection techniques were
obtained through electronic searches of patient medical records and laboratory
data.

CASE REPORT

A man 58 years old came to the emergency room with a complaint of
congested breath, loss of appetite for 1 month, and had been getting heavier for 1
day after entering the hospital. First Patient since 2020 and maintained by the
department's lungs. Patient treated by a specialist, heart monitor and has
undergone several inspections. It is said the heart rhythm is irregular. Patients
receive regular treatment from a doctor specializing in the lungs and do not seek
medical treatment, and return to the doctor specializing in the Heart. History of
swollen feet (-), palpitations (-), chest pain (-), fainting (-).

Patient treated several times by the doctor. Syaiful Anwar Hospital (RSSA)
and Hospital B. After going home, the patient continued control by a doctor
specializing in lungs, and several times the patient sought medical treatment with
a doctor specializing in the heart. However not routine. Since August 2022, patients
have received regular treatment from a heart specialist at Hospital B and received
Furosemide 40-40-0, Candesartan 0-0-8mg, Clopidogrel 0-80-0, Bisoprolol 5 mg-
0-0, and Spironolacton 25 mg-0-0. The patient also had to get Other drugs,
including PO. Lasix 20-0-0, Angintriz 1-0-1, Clopidogrel 75-0-0, Tinov 0-40-0.
August 2022 patient complained of chest pain, worsening when tilted to the right,
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heavy moment activity, and weight moment lying down. Shortness of breath gets
better when the patient tilts to the left and when sitting, tilts to the left and right.

Patient was treated at Hospital C for 11 days (2 days in ICU, 9 days in the
room). Given IV Moxifloxacin, acetyl cysteine, Spiriva, and Symbicort. Patient sent
home yesterday, and in the morning this day (1 day after being discharged from
our hospital ), the patient returned to the emergency (ER), hospital because of
shortness of breath. In the emergency room, they gave a drug in the form of an
injection. Lasix 2 amp, nebul combivent 1 resp, inj. Santigent 1 amp, po lodia 2
tabs, urine - 2000cc in 10 hours.

Patient entered the Emergency Room with signs: and vital signs
temperature 36°C, pulse 111 (x/minute), blood pressure 120/80 mmHg, Spo2 98%
with Oxygen 6 Lpm, shortness of breath +, cough +, weakness +. Laboratory data
white blood cell (WBC) 12.63 10+3/. uL, Hemoglobin (HGB) 11.30 g/dI, red blood
cell (RBC) 3.78 1076/ uL, hematocrit (HCT) 33.90%, Neutrophils 75.90%. Chemistry
data blood albumin 2.77 g/dL, urea 15.3 mg/dI, creatinine 0.65 mg/dl, examination
Electrolytes: sodium 136 mmol/L, potassium 3.38 mmol/L, chlorine 105 mmol/L,
blood gas analysis patient potential hydrogen (PH) 7.57, Pco2 48.8 mmHg, Po2
234.4 mmHg, HCO3 45 mmol/L, spo2 99%, results other supports are chest x-ray
on the day the 7th states that patient suffering from pneumonia and
emphysematous lung, early come in House Sick patient diagnosed with COPD AE,
Atypical Pneumonia, HF and hypertensive heart disease (HHD), hypokalemia,
Prolonged hemostasis (FH) and Hypoalbumin moderate, condition patient No
experience repair during treated in the high care unit (HCU) even patient worsening
with increasing tightness aggravate so that cause difficult sleep and restlessness.
On the 5th day of treatment in the HCU room, the patient's condition worsened,
becoming congested, heavy, pulse increasing to 131 x/ minute, Respiratory rate
(RR) 28 x/ minute, and the patient experienced a decrease in glaucoma scale
(GCS), so the patient must undergo care in the ICU.

When a patient is treated in the ICU with drug sedation, complications of
the condition aggravate with diagnosis, namely septic shock and HAP pneumonia,
which is getting worse. Because of antibiotic resistance, the early use of antibiotics
is levofloxacin 1 x 750mg. condition patient No improve and cause infection
systemic so that develop become a septic condition, On the day 5th moment
moved to ICU blood sugar condition patient increase to 294 mg/dl and still not yet
given therapy additional blood sugar patient the more increase the more increased
by the day to 8 with blood sugar level 324 mg/dl and still not yet get therapy
regarding increased blood sugar. When the patient is in the ICU, the patient
receives maintenance with ventilator support and vasopressor support to stabilize
the patient's blood pressure. On the 11th day, | added meropenem antibiotic 3 x 1
g as needed with culture results to prevent the severity of sepsis in patients.

RESULTS AND DISCUSSION

Development of case patient sepsis begins from worsening COPD condition
with several severe and worsening pneumonia worsening due to the existence of
antibiotic resistance. The signs of sepsis are conditions that are experienced by
patients, measured based on sofa score, experienced patients in the ICU room,
namely, consisting of the system with Pco2 measurement of 48.3 mmHg, the
nervous system with decreased patient GSC measurement to be 1-1-1.

According to research conducted by Kim et al., which states that disease is
critical, such as severe sepsis or septic shock, marked with disturbances in
homeostasis that result in injury to multiple organs and irreversible organ
dysfunction.® One of the reasons in cases of sepsis with pneumonia is infection
weight that occurs in the parenchyma lungs caused by several organisms like
bacteria, viruses, fungi, and parasites, which result in inflammation of the
parenchyma lungs (alveolitis).
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On the guardline sepsis therapy, which is written in critical care medicine,
there are many Therapies used in sepsis, including the use of antibiotics,
antifungals, insulin if GDA > 180, and inotropic agents to reduce mortality in
patients treated in intensive care units. Some studies observations show that
proper initiation of antifungal therapy and proper empirical treatment can be
associated with a decline in the number of deaths. Continuity survival in sepsis
patients with pneumonia who use fluconazole therapy intravenously can lower the
development of organ failure and mortality. Mechanism work of fluconazole in
reducing multiple organ dysfunction in the group patient. This can be mediated by
modulation of adhesion neutrophils as well as improved recruitment and improved
function of cells, and can lower the number of significant mortalities.>'° In sepsis
conditions in the ICU, patients are given Fluconazole with a 1x 400 mg dose at the
start of use, and then 1 x 200mg daily intravenous sepsis treatment is carried out.
Already in accordance with sepsis therapy in several guidelines and research. On
day 12, the patient's WBC levels decreased from 15.07 1023/uL to 13.58 10+3/uL.
Vital signs improved with pressure. Blood pressure 113/62 mmHg, pulse 98 x/
minute, respiratory rate 20x/ minute, temperature 36.8°C, SpO. 99%. And
procalcitonin value 0.39 ng/ml.

Sepsis indicates a condition hypercatabolic beginning with hyperglycemia,
and in the phase, it carries on a condition hypocatabolic with hypoglycemia,
because of changes in metabolism in the liver and depletion of protein
reserves.'"'2 Response to the incident pathological | marked with activation of the
neuroendocrine system, with the consequence improvement of stress hormones
called: glucocorticoids and catecholamines. Cortisol causes hyperglycemia
Because improvement release from the heart through activation of enzymes
involved in glycogenolysis and decreases insulin sensitivity in the muscle frame."
Endogenous catecholamines, as well as exogenous ones given as part of
treatment, in part, induce gluconeogenesis and stimulate glycogenolysis in the
liver." During sepsis, pro-inflammatory cytokines such as TNF-a, IL-1a, and IL-6,
which work synergistically, increase the level of plasma glucose. In addition to
the increased availability of glucose, insulin resistance is characterized by the
inability to inhibit hepatic glucose and, at the peripheral level, by changes in
signaling downstream receptors for glucose and insulin and decreased insulin
translocation. GLUT-4 to the plasma membrane.' In some related research with
handling hyperglycemia in sepsis in the International Guidelines for Management
of Sepsis and Shock, the Sepsis Campaign recommendations. This is for starting
insulin therapy when two values are observed: glucose blood > 180 mg/dL, and
the goal of treatment is to maintain the mark glucose blood between 140-180
mg/dL. In turn, the emphasis is to avoid hyperglycemia, hypoglycemia, and also
fluctuations in glucose levels, because this is associated with improved mortality.?
When the patient's GDA reached 324 mg/dL on the day to 8 doctors use insulin
therapy with dose Lantus 1 x daily 10 IU at night and Novorapid 3 x 4 IU from
therapy received by the patient Already experiencing progress in lowering blood
sugar in a way gradually from day 8th 324 mg/dL to 258 mg/dL for blood sugar
reduction target Not yet achieved but the food that is served Already appropriate
with using insulin. But should insulin administration be given in a way intravenously?
Ideally, patients who experience multi-pressor shock should use intravenous
insulin infusion to avoid related issues with malabsorption of subcutaneous
insulin.™®

As the prevalence of intensive insulin therapy in ICUs increases', the
“Surviving Sepsis Campaign Guidelines” recommend that we be on guard against
a series of problems during intensive insulin therapy. Especially, the signs and
symptoms of hypoglycemia in a critically ill patient can be misconstrued as another
diagnosis, leading to a delay in recognizing the hypoglycemia.’®1920 A large
multicenter analysis evaluating the trend in early BG (within 24 h of ICU admission)
and the relationship between blood glucose control and hospital mortality found

pg. 81



Bakti, D.A.K, et al Jurnal Teknologi Laboratorium 1 (2026) 81-86
that both hypoglycemia and hyperglycemia were harmful to critically ill patients.?!
Although both high and low blood sugar levels increase the risk of death
hypoglycemia may sometimes be more dangerous.?? For example, it may be
associated with increased severity and higher mortality in patients with severe
sepsis.?® Therefore, it is necessary to analyze the risk factors for hypoglycemia in
sepsis patients receiving intensive insulin therapy, so as to determine a blood
glucose range for each ICU that does not cause a significant increase in severe
hypoglycemia.?*

Intensive insulin therapy can reduce intensive care resource utilization and
the risk of complications common in patients requiring intensive care, including
septicemia and the need for prolonged antibiotic therapy. The higher risk in the
conventional treatment group may reflect the detrimental effects of hyperglycemia
on macrophage or neutrophil function.?°?® or insulin-induced trophic effects on the
mucosal and skin barriers. Intensive insulin treatment also prevents acute renal
failure. Beyond optimizing hemodynamic status, no other strategy for preventing
renal failure has proven effective.?%-3

The reduced number of transfusions in the intensive treatment group may
reflect improved erythropoiesis or decreased hemolysis, as these benefits are
associated with a lower incidence of hyperbilirubinemia. Intensive insulin therapy
may reduce the risk of cholestasis, as adequate glucose and insulin delivery to
hepatocytes is essential for normal cholestasis.®334

Sepsis due to infection is the most common cause found in the ICU and is
closely associated with poor outcomes. Infection mold is associated with number
death height, time in ICU care, and longer ventilator use. antifungal medication,
proper empirical treatment is associated with a decline in mortality. Research. This
aim is to analyze the connection between the use of antifungal with length of stay,
ventilator use, and mortality in sepsis patients. So expected with the existence
report case. This can become a reference more carry on in confectionery sepsis
cases in the ICU.

CONCLUSION

Sepsis can cause hyperglycemia and stress, which may need improvement
in the temporary insulin dose. During infection, getting better after administration of
fluconazole, insulin sensitivity can increase, so that the required adjustment to the
insulin dose for prevent hypoglycemia. Fluconazole can influence liver and kidney
function in some patients, especially if there are organ disorders that have already
occurred. This is due to sepsis. Changes in the function of this organ can impact
insulin metabolism and excretion, which can influence the need for insulin. So that
Combination. The use of fluconazole and insulin in ICU patients with septic
conditions has been appropriate for prevent level death.

AUTHORS’ CONTRIBUTIONS

Dhimas Aditya and Rani Nur Badriyah are taking research data and writing a
journal. This is Reta Anggraeni choose cases at home illness that can be used as
report cases, as well as a guide for writing a journal. Jainuri Erik Pratama, Marisca
Evalina Gondokesumo, Adji Prayitno Setiadi, and Fauna Herawati review and
supervise the journal all of them. The writer has read and agree journal end.

ACKNOWLEDGEMENT

We extend our sincere appreciation to all who supported the completion of this
research.

pg. 81



Bakti, D.A.K, et al Jurnal Teknologi Laboratorium 1 (2026) 81-86
FUNDING INFORMATION

This research was carried out without external financial assistance. It did not
receive funding from governmental bodies, commercial institutions, or nonprofit
organizations.

DATA AVAILABILITY STATEMENT
The utilized data to contribute to this investigation are available from the
corresponding author on reasonable request.

DISCLOSURE STATEMENT

The views and opinions expressed in this article are those of the authors and do
not necessarily reflect the official policy or position of any affiliated agency of the
authors. The data is the result of the author's research and has never been
published in other journals.

REFERENCE
1. Prasad B. Chronic Obstructive Pulmonary Disease (COPD). 67| International
Journal of Pharmacy Research & Technology. 10(1).

doi:10.31838/ijprt/10.01.12

2. Evans L, Rhodes A, Alhazzani W, et al. Surviving sepsis campaign:
international guidelines for management of sepsis and septic shock 2021.
Intensive Care Med. 2021;47(11):1181-1247. doi:10.1007/s00134-021-
06506-y

3. Liao KM, Lin TC, Li CY, Yang YHK. Dementia Increases Severe Sepsis and

Mortality in Hospitalized Patients With Chronic Obstructive Pulmonary

Disease. Medicine. 2015;94(23):€967. doi:10.1097/MD.0000000000000967

Mahapatra S, Heffner AC. Septic Shock. 2026.

Schorr C, Odden A, Evans L, et al. Implementation of a multicenter

performance improvement program for early detection and treatment of

severe sepsis in general medical-surgical wards. J Hosp Med. 2016;11(S1).
doi:10.1002/jhm.2656

6. Islam MdM, Nasrin T, Walther BA, Wu CC, Yang HC, Li YC. Prediction of
sepsis patients using machine learning approach: A meta-analysis. Comput
Methods Programs Biomed. 2019;170:1-9. doi:10.1016/j.cmpb.2018.12.027

7. Napolitano LM. Sepsis 2018: Definitions and Guideline Changes. Surg Infect
(Larchmt). 2018;19(2):117-125. doi:10.1089/sur.2017.278

8. Lueangarun S, Leelarasamee A. Impact of Inappropriate Empiric Antimicrobial
Therapy on Mortality of Septic Patients with Bacteremia: A Retrospective
Study. Interdiscip Perspect Infect Dis. 2012;2012:1-13.
doi:10.1155/2012/765205

9. Kim WY, Lee YJ, Yeon Lim S, et al. Clinical characteristics and prognosis of
pneumonia and sepsis: multicenter study. Minerva Anestesiol.
2013;79(12):1356-1365.

10. Jacobs S, Price Evans DA, Tarig M, Al Omar NF. Fluconazole improves
survival in septic shock: A randomized double-blind prospective study. Crit
Care Med. 2003;31(7):1938-1946.
doi:10.1097/01.CCM.0000074724.71242.88

11. Taniguchi CM, Emanuelli B, Kahn CR. Critical nodes in signalling pathways:
insights into insulin action. Nat Rev Mol Cell Biol. 2006;7(2):85-96.
doi:10.1038/nrm1837

12. Mizock BA. Alterations in fuel metabolism in critical illness: hyperglycaemia.
Best Pract Res Clin Endocrinol Metab. 2001;15(4):533-551.
doi:10.1053/beem.2001.0168

13. Dungan KM, Braithwaite SS, Preiser JC. Stress hyperglycaemia. The Lancet.
2009;373(9677):1798-1807. doi:10.1016/S0140-6736(09)60553-5

ok

pg. 81



Bakti, D.A.K, et al Jurnal Teknologi Laboratorium 1 (2026) 81-86

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Barth E, Albuszies G, Baumgart K, et al. Glucose metabolism and
catecholamines. Crit Care Med. 2007;35(Suppl):S508-S518.
doi:10.1097/01.CCM.0000278047.06965.20

Aleman L, Guerrero J. Hiperglicemia por sepsis: del mecanismo a la clinica.
Rev Med Chil. 2018;146(4):502-510. doi:10.4067/s0034-
98872018000400502

Wang L, Wang M, Du J, Gong Z cheng. Intensive insulin therapy in sepsis
patients: Better data enables better intervention. Heliyon. 2023;9(3):e14063.
doi:10.1016/j.heliyon.2023.e14063

Dellinger R.P., Carlet J.M., Masur H., Gerlach H., Calandra T., Cohen J., et
al. Surviving Sepsis Campaign guidelines for management of severe sepsis
and septic shock. Intensive Care Med. 2004;30:536-555. doi:
10.1007/s00134-004-2210-z

Mackenzie |., Ingle S., Zaidi S., Buczaski S. Hypoglycaemia? So what.
Intensive Care Med. 2006;32:620—621. doi: 10.1007/s00134-006-0100-2.
Van den Berghe G. First do no harm hypoglycemia or hyperglycemia. Crit.
Care Med. 2006;34(11):2843-2844. Doi:
10.1097/01.CCM.0000242913.88721.6E

Boord J.B., Graber A.L., Christman J.W., Powers A.C. Practical management
of diabetes in critically ill patients. Am. J. Respir. Crit. Care Med.
2001;164:1763-1767. doi: 10.1164/ajrccm.164.10.2103068

Bagshaw S.M., Egi M., George C., Bellomo R., Australia New Zealand
Intensive Care Society Database Management Committee Early blood
glucose control and mortality in critically ill patients in Australia. Crit. Care Med.
2009;37(2):463—470. doi: 10.1097/CCM.0b013e318194b097.

Ahmad S., Khalid R. Blood glucose levels in neonatal sepsis and probable
sepsis and its association with mortality. J. Coll. Physicians Surg Pak.
2012;22(1):15-18. PMID: 22237183

Kushimoto S., Abe T., Ogura H., Shiraishi A., Saitoh D., Fujishima S., et al.
Impact of blood glucose abnormalities on outcomes and disease severity in
patients with severe sepsis: an analysis from a multicenter, prospective survey
of severe sepsis. PLoS One. 2020;15(3) doi: 10.1371/journal.pone.0229919
Merz T.M., Finfer S. Pro/con debate: is intensive insulin therapy targeting tight
blood glucose control of benefit in critically ill patients. Crit. Care.
2008;12(2):1-6. doi: 10.1186/cc6837

Rayfield, EJ, Ault, MJ, Keusch, GT, Brothers, MJ, Nechemias, C, Smith, H.
Infection and diabetes: the case for glucose control. Am J Med 1982;72:439-
450. DOI: 10.1016/0002-9343(82)90511-3

Geerlings, SE, Hoepelman, Al. Immune dysfunction in patients with diabetes
mellitus  (DM). FEMS Immunol Med Microbiol 1999;26:259-265.
DOI: 10.1111/j.1574-695X.1999.tb01397 .x

Rassias, AJ, Marrin, CA, Arruda, J, Whalen, PK, Beach, M, Yeager, MP.
Insulin infusion improves neutrophil function in diabetic cardiac surgery
patients. Anesth Analg 1999;88:1011-1016. DOI: 10.1097/00000539-
199905000-00008

Losser, M-R, Bernard, C, Beaudeux, J-L, Pison, C, Payen, D. Glucose
modulates hemodynamic, metabolic, and inflammatory responses to
lipopolysaccharide in rabbits. J  Appl Physiol 1997;83:1566-1574.
DOI: 10.1152/jappl.1997.83.5.1566

Australian and New Zealand Intensive Care Society (ANZICS) Clinical Trials
Group. Low-dose dopamine in patients with early renal dysfunction: a placebo-
controlled randomised trial. Lancet 2000;356:2139-2143. doi: 10.1016/s0140-
6736(00)03495-4

Lassnigg, A, Donner, E, Grubhofer, G, Presterl, E, Druml, J, Hiesmayr, M.
Lack of renoprotective effects of dopamine and furosemide during cardiac
surgery. J Am Soc Nephrol 2000;11:97-104. doi: 10.1681/ASN.V11197

pg. 81


https://doi.org/10.1016/0002-9343(82)90511-3
https://doi.org/10.1111/j.1574-695x.1999.tb01397.x
https://doi.org/10.1097/00000539-199905000-00008
https://doi.org/10.1097/00000539-199905000-00008
https://doi.org/10.1152/jappl.1997.83.5.1566
https://doi.org/10.1016/s0140-6736(00)03495-4
https://doi.org/10.1016/s0140-6736(00)03495-4
https://doi.org/10.1681/asn.v11197

Bakti, D.A.K, et al Jurnal Teknologi Laboratorium 1 (2026) 81-86

31.

32.

33.

34.

Lewis, J, Salem, MM, Chertow, GM, et al. Atrial natriuretic factor in oliguric
acute renal failure. Am J Kidney Dis 2000;36:767-774 doi:
10.1053/ajkd.2000.17659

Thadhani, R, Pascual, M, Bonventre, JV. Acute renal failure. N Engl J
Med 1996;334:1448-1460. doi: 10.1056/NEJM199605303342207

Jones, RS, Putnam, W, Andersen, DK, Hanks, JB, Lebovitz, HE. Insulin's
effect on bile flow and lipid excretion during euglycemia and
hypoglycemia. Dig Dis Sci 1984;29:33-39. Doi: 10.1007/BF01296859
Garcia-Marin, JJ, Villanueva, GR, Esteller, A. Diabetes-induced cholestasis in
the rat: possible role of hyperglycemia and
hypoinsulinemia. Hepatology 1988;8:332-340. Doi:10.1002/hep.1840080224

pg. 81


https://doi.org/10.1053/ajkd.2000.17659
https://doi.org/10.1056/nejm199605303342207
https://doi.org/10.1007/bf01296859
https://doi.org/10.1002/hep.1840080224

