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Abstract: Background: The accuracy of test results is closely related to the clinical diagnosis and treatment, while drugs
may interfere with the test results. When the abnormal value of results occured, it is important to analyze the drug-related
interferential factors. Objective: To remind clinicians and pharmacists to eliminate interference factors when finding abnormal
results by recording the cause analysis process of a patient with abnormally elevated creatinine. Methods: In this case of an
abnormally elevated creatinine in a patient treated with vancomycin, the clinical pharmacist analyzed the reasons of patients'
creatinine elevation, especially vancomycin-associated kidney injury and other interfering factors of combination drugs in the
tests. Results: The clinical pharmacist Clinical pharmacists found that acute kidney damage was not caused by vancomycin, the
“real killer” was the etamsylate interference factors in laboratory test of creatinine value. This discovery enabled the patient's
antibiotic treatment to proceed smoothly. Conclusions: As a clinical pharmacist, it is necessary to understand the medication
situation of patients and be familiar with the common types of "drug interference detection". With these advantages in drug
knowledge, clinical pharmacists can assist clinicians to identification and judgment of adverse drug reactions, and play an
important role in the treatment of patients.
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increase of leukocytes, neutrophils, thrombocytopenia and
eosinophils [2]. Vitamin C, can reduce blood glucose
measurements by 65% at a blood concentration of 450 mg/L

1. Introduction

With the development of medical science, more and more
drugs and testing items are applied in clinical practice to
provide scientific and professional basis for the diagnosis and
treatment of patients. Therefore, the accuracy of test results is
closely related to the correctness of clinical diagnosis and
treatment. However, drugs, including main drug ingredients
or excipients in the preparation, may interfere with the test
results, such as false positive or false negative, false normal
value or false outlier value, high value or low value, or a
variety of unexplained results. Studies as far back as 1962
suggested that around 7% of tests were disrupted when
patients took one drug, 16.7% when they took two drugs and
66.7% when they took three or four drugs [1]. According to
statistics, up to 15000 kinds of drugs have interference effect
on the test. For example, most antibiotics can cause the

[3]. Estrogen drugs can reduce the experimental value of
glucose tolerance. From the case we reported below, it can be
seen that clinical pharmacists need to give full play to their
advantages in drug knowledge and assist the clinic to
eliminate drug-related factors when abnormal test results
occur, which is of great significance to assist clinical
diagnosis and treatment, avoid missed diagnosis and
misdiagnosis, and improve the level of rational drug use.

2. Case Presentation

A T4-year-old man was referred to our department due to
"recurrent cough and sputum accompanied by shortness of
breath for 2 years and exacerbation accompanied by fever for
2 weeks". The patient began to develop cough and sputum



39 Lejia Xu et al.:

Creatinine Increase Caused by Etamsylate Interference: A Case

Report of Clinical Pharmaceutical Care

with no obvious inducement 2 years ago, which was
intermittent dry cough, mainly at night, with white mucus and
sputum. The patient also had shortness of breath, and could
only climb 2 flights of stairs. Two weeks before admission,
patients began to develop fever with no obvious inducement,
mostly in the afternoon, with the highest temperature of
38.5°C. The results of chest CT examination in the local
hospital showed chronic bronchitis and emphysema in both
lungs. Extensive interstitial fibrous changes in the right
middle and upper lung and dorsal segment of the lower lobe
were accompanied by bronchiectasis and secondary infection.
Mediastinal lymph node enlargement; Right pleural
thickening and adhesion. The patients were given piperacillin
tazobactam, moxifloxacin, imipenem, vancomycin and other
symptomatic supportive treatment against infection, with poor
effect, and recurrent fever was still present.

On admission, upper limb blood pressure was 156/86
mmHg, heart rate was 94 beats/min, respiratory rate was 23
breaths/min, the temperature was 36.5°C. Bilateral breathing
sounds are thick, and rales can be heard on both sides,
especially on the right side. Initial laboratory studies showed
20.37x10"9 leukocytes/L, a hemoglobin of 107.2 g/L,
platelets of 243.6x10"9/L, C-reaction protein (CRP) of
99.5mg/L, procalcitonin(PCT) of 0.52ng/mL, serum
creatinine of 60umol/L, and normal liver enzymes. The
admission diagnosis was respiratory failure (type I).

After admission, the patient was given non-invasive
ventilator assisted ventilation. After 3g*q8h of cefoperazone
and sulbactam injection combined with 0.6g*qd of
levofloxacin injection, the symptoms were still not
significantly improved, and the fever was still repeated, with a
fever peak of 38.7°C.

Day 4 after admission, the patient presented bright red blood
sputum with a small amount of about 10ml. The sputum culture
indicated the growth of Aspergillus. Blood culture showed
gram-positive cocci. Considering that the patient's infection
was not under control and his condition was serious, the
anti-infection regimen was changed to vancomycin injection
lg*ql2h+ meropenem injection 1g*q8h+ caspofungine
injection 50mg*qd. The patient's symptoms improved and the
fever peak decreased, but hemoptysis was still present.

The creatinine level increased to 124.7pumol/L on Day 8,
and the physician considered the possibility of
vancomycin-related acute renal impairment. After the clinical
pharmacist looked up the medication history in detail, it was
found that the patient had hemoptysis early that day and was
given normal saline 500ml + aminomethylenic acid 300mg +
phenolic sulfoethylamine 2g intravenous drops for treatment
at 4:15AM. The infusion time lasted for longer than 3 hours
nevertheless the test blood drawing time was around 6:00,
suggesting that the creatinine elevation may have been due to
the interference of phenol-sulfoethylamine with the test. The
doctor accepted the suggestion and reexamined the creatinine
without stop the Vancomycin administration. The result
confirmed a normal level of creatinine of 58umol/L.
Therapeutic Drug Monitoring (TDM) showed a valley
concentration of vancomycin of 10mg/L the next day. After

three weeks of continuation of the anti-infective treatment, the
patient's symptoms improved and were transferred to a local
hospital for further treatment.

3. Discussion

Creatinine in human body includes exogenous creatinine
from food intake and endogenous creatinine produced by
muscle tissue metabolism, which is the final metabolite of
creatine and phosphocreatine in muscle. Normally, the
production of creatinine is constant and almost all of it is
excreted through the kidneys. The level of serum creatinine
mainly depends on the glomerular filtration capacity, that is,
the amount of creatinine excreted by the kidneys. Therefore,
the increase of serum creatinine indicates that the patient's
renal function may be impaired, and serum creatinine is an
important indicator of renal function [4]. There are a number
of factors that contribute to elevated serum creatinine,
including kidney disease, high blood pressure, diabetes,
trauma, drug-induced kidney damage and so on, and
measuring interference should never been ignore. The patient
had normal creatinine at admission (60pumol/L) and no
previous history of renal disease, which precluded the
presence of chronic renal insufficiency. The serum creatinine
elevation was sudden. After admission, vancomycin treatment
was started on Day4 with a dose of 1g*ql12h. Biochemistry
indicated that creatinine increased to 124.7umol/L on Day 8.
The drugs involved in the treatment regimen included
vancomycin, meropenem, caspofungin, ambroxol,
acetylcysteine, etamsylate and aminomethylbenzoic acid,
vancomycin seemed to be the most prone to renal toxicity. In
addition, the elevation of creatinine in this patient was in time
sequence with the application of vancomycin, so it was
necessary to  first investigate  whether it was
vancomycin-related nephrotoxicity.

The incidence of acute renal insufficiency caused by
vancomycin is about 0.5%. Vancomycin-associated
nephrotoxicity was considered when the serum creatinine
increased 0.5mg/L or increased by more than 50% of baseline
from the pre-treatment baseline for two consecutive periods of
treatment with vancomycin, or when the creatinine clearance
rate decreased by more than 50% from baseline for two
consecutive periods, excluding other pathological factors[5].
Risk factors for vancomycin nephrotoxicity include high dose
administration, combination with other renal damage agents,
basic renal function, and the duration of vancomycin [6].
Among them, the serum valley concentration of
vancomycin >15ug/mL was an independent risk factor for
acute renal damage [7]. The relationship between the duration
of vancomycin and acute kidney injury is still controversial.
Some studies believe that there is no significant correlation
between the two [8], but some studies have shown that the
duration of treatment >7 or 14 days may increase the incidence
of acute kidney injury [9]. It is generally believed that acute
renal damage caused by vancomycin is most likely to occur at
about 5-7 days after administration [10], and oliguria and
other symptoms may occur before creatinine increase. The
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combination of other nephrotoxic drugs, such as
aminoglycosides, diuretics, ACEI/ARB or
immunosuppressive agents, may increase the incidence of
acute kidney injury [11]. In addition, the pathophysiological
status of patients, such as low body weight, low basic renal
function, and advanced age, may increase the risk of
vancomycin-related nephrotoxicity [12]. The patient in this
case had no risk factors for vancomycin-related nephrotoxicity,
no symptoms such as oliguria, and no proportionately elevated
urea nitrogen. There was insufficient evidence to judge
vancomycin-induced nephrotoxicity solely due to increased
creatinine. The subsequent wvalley concentration of
vancomycin was 10mg/L, which also confirmed that the
concentration was in proper range.

The creatinine determination method adopted in our hospital
is the piric acid method, which is affected by many factors,
including o-ketoglutaric acid, bilirubin, hemoglobin, dopamine,
vitamin C and so on [13]. The determination of creatinine by
picric acid method is due to the fact that creatinine exists in the
form of enol creatinine in alkaline medium, which has a strong
reductivity. It reacts with alkaline picric acid to produce an
orange picric creatinine complex. Phenolic sulfoethylamine,
like vitamin C, reacts directly with picric acid as
pseudocreatinine to produce orange color, resulting in positive
interference [14]. Studies have shown that when the
concentration of phenol-sulfoethylamine is above 0.07g/L, it
will interfere the determination of creatinine by picric acid
method. When the concentration is 0.3g/L (the highest blood
concentration of 1.5g phenol-sulfoethylamine administration),
the creatinine result can be increased by 18.5% [15]. According
to the drug instructions, after 1 h of phenol-sulfoethylamine
injection, the blood concentration reaches the peak, the protein
binding rate reaches 90%, the action time lasts 4-6 h, 80% is
excreted from the kidney as a type, a small part is excreted from
bile and feces, and the half-life of intravenous infusion is 1.9h
[16]. As a result, the patient needed three half-life periods
(approximately 6 hours) of clearance after 2g administration to
get the plasma concentration below 0.07 g/ L to avoid
interference with the creatinine measurement. The clinical
pharmacist noted that phenol-sulfoethylamine was still in the
process of infusion when the blood samples with abnormal
creatinine values were collected, so it was likely that
phenol-sulfoethylamine interfered with the determination. The
creatinine was later confirmed as 58umol/L, so the renal
function damage caused by vancomycin was ruled out, and the
anti-infection therapy of vancomycin was continued.

4. Conclusion

The accuracy of test results is closely related to the accuracy
of clinical diagnosis and treatment. Correct and objective
laboratory test results are of great significance in guiding
clinical diagnosis and treatment, avoiding missed diagnosis
and misdiagnosis, and reducing patients' medical expenses.
Drugs interference refers to the result of the test itself and its
metabolites cause human physiological, biochemical and
pathological aspects of complex changes which might affect

the clinical test results and application test reagent, expression
is the result of false positives or false negatives, false normal
or false outliers, high value or partial low, or a variety of
cannot explain the results. As a clinical pharmacist, it is
necessary to understand the medication situation of patients
and be familiar with the common types of "drug interference
detection". The interference of many drugs to test results is
often positively correlated with the blood drug concentration,
so it is necessary to be familiar with the blood drug
concentration level, half-life, excretion route and clearance
rate of drugs, so that the test sampling should avoid the peak of
blood drug as far as possible. Clinical pharmacists, with their
advantages in drug knowledge, can assist clinicians in the
identification and judgment of adverse drug reactions, and
play an important role in the treatment of patients.
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