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Abstract. – BACKGROUND: Clinical phar-
macists identified contraindications in two cas-
es concerning the co-administration of cefop-
erazone and ambroxol hydrochloride injection, 
prompting a thorough investigation.

CASE PRESENTATION: Clinically, two cases of 
contraindications for the co-administration of ce-
foperazone and ambroxol hydrochloride injection 
were discovered. After the intervention and anal-
ysis by clinical pharmacists, the possible reason 
could be the precipitation of free alkali due to the 
immediate administration of ambroxol after the in-
fusion of cefoperazone. Clinical pharmacists sug-
gested avoiding the co-administration of the two 
and recommended flushing the intravenous lines 
with 5% glucose injection or 0.9% sodium chloride 
injection during intravenous infusion to prevent di-
rect drug interaction causing precipitation, there-
by reducing the occurrence of adverse events. No 
adverse events occurred after the intervention, 
and no harm was caused to the patients.

CONCLUSIONS: The co-administration of ce-
foperazone and ambroxol hydrochloride injec-
tion can lead to the precipitation of free alkali, 
posing a risk of adverse events. Clinical pharma-
cists’ intervention could prevent this interaction. 
This practice has been shown to be effective, 
with no subsequent adverse events reported.
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Background

Ambroxol hydrochloride injection, as an active 
metabolite of bromhexine, has the functions of 
dissolving, secreting, and promoting the excretion 

of mucus. It can effectively promote the expulsion 
of thick respiratory secretions, improving the 
patient’s respiratory conditions1,2. Clinically, it is 
mainly used for acute and chronic pulmonary dis-
eases with abnormal sputum secretion and poor 
sputum expulsion3,4. Cefoperazone injection is a 
third-generation cephalosporin antimicrobial fa-
vored by clinicians due to its broad antimicrobial 
spectrum and stability against beta-lactamase5-7. 
It is often used alternately or mixed with other 
drugs, mainly for infections caused by sensitive 
bacteria, such as pharyngitis, tonsillitis, acute 
and chronic bronchitis, pneumonia, pyogenic 
lung disease, pyelonephritis, cystitis, prostatitis, 
meningitis, and gynecological infections8-12.

With the outbreak of the COVID-19 pandemic, 
it is necessary to consider treating the combined 
bacterial infection with antibiotics13-15. For exam-
ple, after being infected with the COVID-19 virus, 
local respiratory mucosal damage and immune 
function may be impaired, possibly leading to sec-
ondary bacterial infection. This situation is more 
common in the elderly and people with underlying 
diseases. Currently, these two drugs are common-
ly used in clinical practice, and their combined use 
is very prevalent. The authors found two cases of 
contraindications for the co-administration of ce-
foperazone and ambroxol hydrochloride injection, 
which are reported as follows.

Case Report

Case 1
A male, 79 years old, was diagnosed with 

bacterial pneumonia on April 9, 2023. On April 
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10, the patient had a fever of 38.3°C, occasional 
coughing, and expectoration. He was prescribed 
intravenous cefoperazone 2 g+100 ml sodium 
chloride injection as per doctor’s advice. On April 
19, after the patient was infused with cefoper-
azone, and 15 mg of ambroxol hydrochloride 
injection was pushed into the intravenous infu-
sion channel; the nurse noticed a white flocculent 
substance in the intravenous infusion channel and 
immediately stopped the infusion and consulted 
a clinical pharmacist. After the intervention of 
the clinical pharmacist, the patient was given an 
oral ambroxol hydrochloride solution for expecto-
ration treatment.

Case 2
A male, 73 years old, was diagnosed with bac-

terial pneumonia on April 18, 2023. On April 19, 
the patient was given intravenous cefoperazone 2 
g+100 ml sodium chloride injection as per doc-
tor’s advice. After the infusion of cefoperazone, 
15 mg of ambroxol hydrochloride injection and 
10 ml of 0.9% sodium chloride injection were 
pushed into the intravenous channel. The nurse 
noticed a white flocculent substance in the tubing, 
immediately stopped the infusion, and consulted 
a clinical pharmacist. After the intervention by 
the clinical pharmacist, the patient was given oral 
ambroxol tablets for expectoration treatment.

Analysis of Clinical 
Pharmacist Intervention

The clinical pharmacist first ruled out quality 
issues during the infusion of the two drugs and 
confirmed that the abnormal precipitation in both 
cases was not due to mixing with other drugs. 
Checking the instructions, no contraindications 
for the combination of the two drugs were found. 
After careful verification by the clinical pharma-
cist, it was found that studies1 showed that white 
turbidity appears immediately after mixing 1 ml 
of ambroxol hydrochloride injection, 0.25 g of 
cefoperazone sodium, and 10 ml of 0.9% sodium 
chloride solution.

The clinical pharmacist analyzed that the pos-
sible reason for the precipitation in both cases 
was that after the infusion of cefoperazone, there 
was still some residual fluid in the intravenous 
channel. Immediately following this, ambroxol 
hydrochloride injection was infused, which was 
mixed with the residual cefoperazone in the intra-
venous channel to produce precipitation. 

Ambroxol hydrochloride injection is a 
trans-4-cyclohexanol hydrochloride with a pH of 

5.0. When mixed with an injection with a higher 
pH, it can destroy the stability of the drug and 
produce free alkali, resulting in white turbidity 
or white flocculent precipitation. The precipitate 
is very likely to be free alkali of ambroxol or its 
complex16.

Suggestions of Clinical Pharmacist 
According to the clinical pharmacist, the in-

structions for ambroxol hydrochloride injec-
tion describe that the combination of ambroxol 
hydrochloride and antibiotics can increase the 
concentration of antibiotics in lung tissue. It is 
recommended to add an appropriate amount of 
5% glucose injection or 0.9% sodium chloride 
injection to flush the intravenous line between 
the two infusions. This lengthens the interval 
between the administration of different drugs, 
avoids direct drug interactions that can cause 
drug precipitation or turbidity, impacts the drug’s 
effectiveness, and leads to adverse reactions17.

Studies18,19 have found that many drugs may be 
incompatible with ambroxol hydrochloride injec-
tion, most of which are commonly used drugs in 
respiratory medicine. In clinical treatment, it is 
very likely that ambroxol hydrochloride injection 
will be combined with these drugs. When using 
ambroxol hydrochloride injection with various 
types of drugs to treat diseases, it is necessary 
to strictly control the pH of the mixed solution 
to avoid mixing with drugs that can make the pH 
of the mixed drug solution >6.3, to prevent the 
impact on the drug effect and the precipitation 
of drugs. Therefore, it is suggested that compat-
ibility tests of ambroxol hydrochloride injection, 
cefoperazone injection, and other commonly used 
injectables in clinical practice can be conducted. 
The compatibility test comprehensively examines 
the appearance of the drug solution after mixing, 
changes in pH value, drug content, and the num-
ber of micro-particles in the solution.

Conclusions

In conclusion, this report highlights the poten-
tial for precipitation and incompatibility when 
cefoperazone and ambroxol are co-administered 
intravenously without flushing the IV line in be-
tween. The intervention of clinical pharmacists 
prevented patient harm in these cases. However, 
the occurrence of two cases in a short time frame 
indicates this is likely an underrecognized inter-
action that should be better characterized. Fur-
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ther research is needed to clarify the mechanism 
and determine best practices for administration. 
In the interim, pharmacists and nurses should be 
alert for signs of incompatibility and proactively 
flush IV lines between cefoperazone and ambrox-
ol. Hospitals may consider modifying order sets 
and infusion protocols. Adverse events should be 
reported to improve product labeling. Increased 
awareness and precautions have the potential to 
avoid medication errors and enhance patient safe-
ty with these commonly used respiratory drugs.
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