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Introduction
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• TMP-SMX, also known as co-trimoxazole, is a combination 
of two antimicrobial agents that act synergistically against a 
wide variety of bacteria



Introduction
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Mechanism of Action
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Overall mechanism:
Inhibit enzyme of synthesis of tetrahydrofolic acid (THF)

SMX is a structural analog of para-aminobenzoic acid (PABA)
to inhibit the synthesis of dihydrofolic acid

TMP binds to bacterial dihydrofolate reductase
(in preference to human dihydrofolate reductase)
also preventing the formation of THF
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Metabolism and Excretion

• 50 percent of the drug

Excreted in the urine in the first 24 hours

• Accumulation occurs when CCr < 30 mL/min

• Uremic and hypoalbuminemic patients may have reduced protein 
binding and an increased volume of distribution of SMX component
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Precautions

• Considered first-line therapy (PJP in patients with HIV) treat with 
TMP-SMX if no life threatening adverse reactions

• Adverse reaction rate:
 without HIV: 6 to 8 %

 with HIV: 25 to 50%
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Adverse Effects

• Common
• Gastrointestinal tract (nausea, vomiting) 

• Skin (rash and pruritus)

• Hepatitis 

• Hypoglycemia

• Hyponatremia 

• Uncommon
• Nephrotoxicity 

• Renal tubular acidosis 

• Hemolysis in patients (G6PD deficiency)
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Adverse Effects
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Life threatening effects

• HIV and older adults
• Neutropenia

• Anaphylaxis

• Stevens-Johnson syndrome 
• (involving the mucosal surfaces)

• Exfoliative dermatitis 
• (a severe skin disorder with generalized erythema and scaling)

• Toxic epidermal necrolysis 
• (an acute severe reaction with widespread erythema and detachment of the epidermis)
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Life threatening effects

• Hyperkalemia :
• Blockade of the collecting tubule sodium channel by trimethoprim

• Common in patients with HIV

• Sudden death if also receiving spironolactone, ACEI or ARB

• Increased risk of severe lactic acidosis:
• Propylene glycol, solvent of intravenous TMP-SMX
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Precautions

• With folate deficiency people and risk for complications of folate deficiency:

• Trimethoprim weakly inhibits human dihydrofolate reductase

• May cause megaloblastic changes
• (eg, macrocytic anemia, mild thrombocytopenia, leukopenia)
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Precautions

• AIDS and Pneumocystis pneumonia:
• Do not supplement with folic acid or leucovorin because with a higher risk of 

treatment failure

• Pregnant women with PJP, folic acid should be used to reduce the risk of 
neural tube defects

• Leucovorin is favor for toxoplasmosis (cannot be metabolized by the 
parasite)
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Precautions

• Sulfonamide allergy:
• History of anaphylaxis 

• Stevens-Johnson syndrome 

• toxic epidermal necrolysis 

• History of allergy to nonantimicrobial sulfonamides can often safely 
receive TMP-SMX
• (past allergic reaction to nonantimicrobial sulfonamides)
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Pregnancy and Breastfeeding

• Avoided in the first trimester and last month of pregnancy

• Avoided in infants with G6PD deficiency

• Should be used on pregnancy with HIV who requires 
prophylaxis/treatment for Pneumocystis pneumonia
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(Lescol XL FC Tab 80 mg) 

NSAID

ARB, ACEI



Dose 要如何使用才適當？
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• No modern data suggest that standard-dose TMP/SMX improves clinical outcomes in PJP. 
• Standard doses lead to an absolute increase of 18% (95% CI, 5% to 31%) in the risk of adverse events
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• In this systematic review, treatment of PJP with doses of ≤10 mg/kg/d 
of trimethoprim was associated with similar rates of mortality when 
compared with standard doses and with significantly fewer 
treatment-emergent severe adverse events.

• Although limited by the observational nature of the studies included, 
this review provides the most current available evidence for the 
optimal dosing of TMP-SMX in the treatment of PJP
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• Patients were categorized into two groups based on the TMP/SMX 
regimen: 
• group A (33 patients; 80 mg/400 mg×3/week)

• group B (65 patients; 160 mg/800 mg×2/week)

• Both lymphocytes count and IgG level declined during R-CTX. 

• No patient developed PCP
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• Patients in group B exhibited a significantly higher incidence of 
adverse effects (18.2% vs. 63.1%; p<0.05) and increased AST (6.1% vs. 
26.6%; p<0.05), compared with those in group A. 

• TMP/SMX (80 mg/400 mg×3/week) effectively prevents PCP and is 
preferable because of the lower rates of AEs
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≥6 single strength /week

< 6 single strength /week

• No patients in either group developed PCP during the observation period 
• The cumulative incidence of discontinuation was 12.1% (95% CI: 0.027–0.29) in the low-dose 

group and 35.6% (95% CI: 0.20–0.52) in the standard group (P = 0.019)
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The most frequent AE that caused TMP-SMX discontinuation
• Low-dose group was thrombocytopenia and leukocytopenia
• Standard-dose group, it was rash, thrombocytopenia, anemia, and hyponatremia
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Anti-CD20後的TMP-SMX
要用多久？
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• Recent studies showed that rituximab results in longterm elimination 
of B-cells up to more than 6 months, thereby suggesting prolongation 
of prophylaxis

• Due to the limited number of patients, this study could not analyze 
the effectiveness and necessity of 12-months prophylaxis after 
rituximab treatment for rejection treatment within 6 months after 
transplantation. 

• However, they still suggest using 12-months prophylaxis for KT 
recipients who received rejection treatment, especially when they 
have other risk factors for PCP.

35



• This study report that KT recipients who received rituximab for 
desensitization or treatment of acute rejection had higher incidence 
of PCP than those who did not receive rituximab, and that most cases 
of PCP (90.0%) occurred within 6 months following discontinuation of 
prophylaxis. 

• This results suggest that prolongation of PCP prophylaxis to 12 
months may be beneficial in KT recipients who receive perioperative 
treatment with rituximab
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是否要進行葉酸補充？
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• If pancytopenia is identified, consultation with a hematologist should 
be considered.

• Folic acid supplementation would not be expected to prevent 
dangerous drug interactions or to effectively treat them once they 
occur.

• Folinic acid, a reduced derivative of folic acid that supplies the 
necessary cofactor antagonized by MTX, does reverse the block in 
folate metabolism induced by both MTX and TMP- SMX, but would be 
expected to reduce the effectiveness of these agents to treat the 
conditions for which they were initiated. 
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