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Purpose: Glecaprevir/Pibrentasvir (GLE/PIB) is approved for chronic hepatitis C treatment in both adults and pediatric patients, no 
data regarding crushing this drug in pediatric populations. This case series evaluate the efficacy and safety of crushed or split GLE/PIB 
tablets in two pediatric patients at East Jeddah Hospital, Saudi Arabia.
Patients and Methods: Two treatment-naïve pediatric patients with normal liver function received weight-based GLE/PIB for eight 
weeks. The first patient ingested crushed tablets with juice, while the second consumed divided tablets. Viral load, liver function, and 
coagulation profiles were monitored. Both patients achieved rapid viral suppression, with hepatitis C RNA undetectable or near the 
lower limit of quantification by day 14. Liver function tests improved, and no adverse effects were observed.
Conclusion: This is the first case series of successful pediatric HCV treatment using crushed or Hepatitis C virus and hepatocellular 
carcinoma: carcinogenesis in the era of direct-acting antivirals split GLE/PIB. This approach may expand treatment options in 
resource-limited settings where pediatric formulations are unavailable.
Keywords: glecaprevir/pibrentasvir, crushed tablets, split tablets, direct-acting antivi-rals daas, Saudi Arabia, case series

Introduction
Hepatitis C virus (HCV) is a single-stranded RNA virus belonging to the Flaviviridae family, primarily infecting 
hepatocytes and causing both acute and chronic liver disease. It remains a major global health concern due to its high 
prevalence and its association with serious complications such as cirrhosis and hepatocellular carcinoma.1,2

The global prevalence of HCV infection is estimated at 1.0% (95% CI 0.8–1.1%), corresponding to 71.1 million 
(62.5–79.4) viremic infections.3 In Saudi Arabia, HCV prevalence in the general adult population is estimated at 
0.7–1.0%.4,5 The global pediatric HCV burden is estimated at 3.26 million (95% UI 2.07–3.90) children aged 0–18 
years.6,7 Limited data exists on pediatric HCV prevalence in Saudi Arabia. One study found a prevalence of 0.012% 
among children <14 years old, while another reported a prevalence of 0.22% among children aged 1–12 years.8,9

Treatment options for HCV have significantly improved with the introduction of direct-acting antivirals (DAAs). 
These medications target specific steps in the HCV replication cycle and offer high cure rates with fewer side effects 
compared to interferon-based regimens. Common DAA regimens include sofosbuvir/velpatasvir, glecaprevir/pibrentasvir 
(GLE/PIB), sofosbuvir/ledipasvir, and elbasvir/grazoprevir, achieving sustained virologic response (SVR) rates >95% 
across all HCV genotypes.10,11

GLE/PIB is a fixed-dose combination approved as a pangenotypic regimen for treating chronic HCV infection in both 
adults and pediatric patients. It consists of glecaprevir, an NS3/4A protease inhibitor, and pibrentasvir, an NS5A 
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inhibitor. GLE/PIB is highly effective across all genotypes (GT1-6), even in patients with compensated cirrhosis and 
chronic kidney disease.12,13 While a pediatric formulation of GLE/PIB pellets is available in some countries, in Saudi 
Arabia the only approved formulation is the adult tablet containing 100 mg glecaprevir and 40 mg pibrentasvir. This 
tablet is produced as an immediate-release bilayer tablet using hot melt extrusion technology with a non-functional film 
coating.

For pediatric patients or others who have difficulty swallowing whole tablets, alternative methods of administration 
may be necessary. Crushing GLE/PIB tablets has been limited explored in adult patients, with no data available on its use 
in pediatric populations.

Three reports have provided insights into the use of crushed or cut GLE/PIB tablets. A Phase 1 study by Oberoi et al 
in healthy adults found that cutting tablets in half had minimal impact on drug exposures, while grinding or crushing 
resulted in lower glecaprevir and higher pibrentasvir exposures. Two case reports in adult patients demonstrated 
successful treatment using crushed GLE/PIB tablets, one in heart transplant recipients and another in a patient receiving 
medication via a percutaneous endoscopic gastrostomy tube.14–16

Despite the findings in adults, a significant gap remains in the literature regarding the use of manipulated GLE/PIB 
tablets in pediatric patients. This knowledge deficit is particularly relevant in regions where approved pediatric 
formulations are unavailable. To address this critical issue, a case Series of two pediatric HCV-infected patients in 
Saudi Arabia treated with crushed or split GLE/PIB tablets is proposed. The study aims to evaluate the safety, tolerability, 
and efficacy of this alternative administration method in pediatric patients while acknowledging the limitations and 
potential risks associated with tablet manipulation. This case series is expected to contribute valuable insights to the 
ongoing discussion on optimizing HCV treatment strategies for children in resource-limited settings, potentially 
expanding treatment access for pediatric HCV patients in regions where approved formulations are not yet accessible.

Material and Methods
Patient Histories and Initial Evaluations
Both patients had no significant prior personal medical history and were not taking any medications other than the 
prescribed GLE/PIB regimen.

Both patients acquired HCV through vertical (fetomaternal) transmission. The first patient, a 4-year-9-month-old girl, 
was exposed to HCV in utero, as her mother was diagnosed with the virus during the 2nd trimester of pregnancy. 
Following medical recommendations, her mother was advised to have her daughter screened after the age of two. At 
three years of age, a routine check-up revealed elevated liver enzymes (ALT and AST), leading to further investigation. 
She was subsequently referred to our hospital “ East Jeddah Hospital” for comprehensive assessment and follow-up. She 
was first seen at our hospital on June 6, 2024, where she was asymptomatic, had no complaints, and her clinical 
examination was unremarkable.

The second patient, a 10-year-11-month-old boy, was diagnosed with HCV two years prior to his visit to East Jeddah 
Hospital. His mother was diagnosed with HCV while pregnant with his younger sibling, prompting the Saudi Center for 
Infectious Diseases in Jeddah to contact the family for screening. All family members tested negative except for 
the second patient. Initially, his family was informed that treatment would not be available until he reached 12 years 
of age, but he was later referred to our hospital for follow-up and evaluation. He was first seen on June 9, 2024, and like 
the first patient, he was asymptomatic, had no complaints, and his clinical examination was unremarkable.

Laboratory examinations for the first patient revealed HCV genotype 1a, with a reactive HCV antibody test (23.39 IU/ 
mL). Additional testing ruled out other viral hepatitis co-infections as HBsAg was nonreactive (0.29 IU/mL) and HBsAb 
was high (141.27 mIU/mL), indicating a previous hepatitis B vaccination response. Her baseline AST was 45 U/L, GGT 
13.9 U/L, ALP 250 U/L, total bilirubin 0.36 mg/dL, albumin 3.8 g/dL, PT 13.7 sec, and INR 1.03, with no signs of 
coagulopathy. A fibroscan at King Abdulaziz University Hospital (KAUH) revealed no evidence of liver fibrosis or 
decompensation. Her complete blood count (CBC) showed normal characteristics, including WBC 6.42 (10³/μL), ANC 
0.95 (10³/μL), lymphocyte count 4.82 (10³/μL), and haemoglobin 13.3 g/dL. Similarly, the second patient’s laboratory 
tests confirmed HCV genotype 4, as evidenced by a reactive HCV antibody test (20.14 IU/mL). Additional testing 

https://doi.org/10.2147/IMCRJ.S529396                                                                                                                                                                                                                                                                                                                                                                                                                                  International Medical Case Reports Journal 2025:18 1136

Alamri et al                                                                                                                                                                          

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



revealed that HBsAg was nonreactive (0.29 IU/mL) and HBsAb was 32.19 mIU/mL, which ruled out the presence of 
other viral infections. His Fibroscan results at King Fahad Hospital were normal, confirming that there was no fibrosis or 
liver decompensation. His baseline AST was 55 U/L, PT 13.1 sec, and INR 0.98. His CBC was within the normal range, 
with WBC count of 8.29 (10³/μL), ANC count of 2.98 (10³/μL), a lymphocyte count of 3.76 (10³/μL), and a haemoglobin 
level of 14.3 g/dL.

Treatment and Administration
Due to their treatment-naïve condition and normal liver imaging, both patients received GLE/PIB therapy on October 9, 
2024. The first patient was recommended a daily dosage of 150 mg/60 mg depending on weight, whilst the second patient 
was administered 250 mg/100 mg daily. The medication was crushed into a fine powder using the Bingcute Pill Crusher 
(a 3-in-1 multifunctional pill cutter, splitter, and grinder), purchased from Amazon. The crushed medication was then 
mixed with oral sweet before administration to ensure accurate and complete dosing. The mixture was administered 
within 15 minutes of preparation to prevent degradation, followed by a water rinse to ensure the full dose was delivered. 
To improve palatability, the patients’ parents were advised to ensure that the mixture was consumed within five minutes 
to prevent the tablets from developing a bitter taste if left longer. On the other hand, an Apex Ultra Pill Cutter, which was 
also bought from Amazon, was used to divide the second patient’s pills in half prior to administration. The treatment was 
administered daily for eight weeks, in accordance with guidelines for treatment-naïve, non-cirrhotic pediatric patients. 
Adherence was closely monitored to maintain treatment effectiveness and prevent dosing errors.

Treatment Response and Outcomes
Over the eight-week treatment period, both patients were evaluated through serial HCV RNA quantification, liver 
function tests, and coagulation profile assessments at October 9 (Day 0), October 16 (Day 7), October 23 (Day 14), 
November 6 (Day 28), November 20 (Day 42), and December 4 (Day 56).

The first patient had a baseline HCV RNA level of 405,783 IU/mL on Day 0 (October 9). By Day 7 (October 16), her 
viral load had diminished to <12 IU/mL, and by Day 14 (October 23), HCV RNA became undetectable and remained so 
for the remainder of the treatment period (Figure 1). Liver function tests demonstrated a gradual enhancement, with ALT 

Figure 1 HCV viral load reduction over 8 weeks of treatment in two pediatric patients receiving Glecaprevir/Pibrentasvir (GLE/PIB). The first patient (black line) received 
150 mg OD, and the second patient (red line) received 250 mg OD. Viral load was measured as log₁₀ (IU/mL) at different time points.
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declining from 73.3 U/L at baseline to 11 U/L by Day 56, and AST reducing from 58 U/L to 26 U/L. Her coagulation 
indicators were steady during the treatment, with PT fluctuating between 13.4 and 12.9 seconds and INR between 1.02 
and 0.97. She finished the entire treatment regimen without problems, adverse effects, or the necessity for dose 
modifications (Table 1).

For the second patient, his baseline HCV RNA level was 1,603,317 IU/mL on Day 0 (October 9). By Day 7 
(October 16), his viral load had decreased to 76 IU/mL, and by Day 14 (October 23), it dropped further to <15 IU/mL. 
By Day 28 (November 6), HCV RNA became undetectable, with a transient increase to <15 IU/mL by Day 42 
(November 20), before becoming undetectable again at Day 56 (Figure 1). Liver enzyme levels demonstrated steady 
improvement, with ALT decreasing from 72.8 U/L at baseline to 18 U/L by Day 56 and AST decreasing from 57 U/L to 
25 U/L. His coagulation profile remained stable, with PT ranging from 13.7 to 14.1 seconds and INR from 1.04 to 1.04. 
Like the first patient, he completed the full treatment course without complications, adverse effects, or the need for dose 
modifications (Table 1).

Discussion
This case series provide the first documented evidence of successful treatment of pediatric HCV patients using crushed or 
split GLE/PIB tablets. Both patients achieved dramatic viral suppression and SVR without significant adverse effects, 
suggesting that this approach may be a viable option when pediatric formulations are unavailable.

The rapid reduction in HCV RNA levels noted in both individuals corresponds with the pharmacokinetic character
istics of GLE/PIB in adults. Prior research indicates that GLE/PIB generally attains its peak antiviral efficacy within the 
initial two weeks of therapy.17 Our results demonstrate a similar pattern in pediatric patients, with HCV RNA becoming 
undetectable or near the lower limit of quantification by day 14 in both cases.

The efficacy of crushed or split GLE/PIB tablets in our pediatric patients is consistent with limited data from adult 
populations. Waldman et al reported successful treatment of adult heart transplant recipients using crushed GLE/PIB, 
achieving 100% SVR,15 while Tanaka et al described a case of an adult patient treated effectively with crushed GLE/PIB 
administered via a percutaneous endoscopic gastrostomy tube.16 Similarly, Lalanne et al reported a case of therapeutic 
drug monitoring-guided treatment using crushed sofosbuvir/velpatasvir in an adult patient, which resulted in favorable 
pharmacokinetics and successful viral clearance despite tablet manipulation. Although this case involved a different 
DAA regimen and patient population, it reinforces the broader feasibility of modified DAA administration when standard 
formulations are unsuitable Collectively, these reports along with our current findings support the viability of alternative 
administration strategies in populations where pediatric formulations are not accessible and contribute to a growing body 
of evidence for off-label but clinically effective practices in HCV management.18

Table 1 Liver Function Test and Coagulation Profile Over 8 Weeks of Treatment

Treatment Period ALT (U/L) AST (U/L) GGT (U/L) TBIL (mg/dL) PT (Sec.) INR

Pat.1 Pat.2 Pat.1 Pat.2 Pat.1 Pat.2 Pat.1 Pat.2 Pat.1 Pat.2 Pat.1 Pat.2

Day 0 73.30 72.80 58.00 57.00 13.80 50.00 1.04 0.67 13.40 13.70 1.02 1.04

Day 7 22.30 33.10 27.00 28.00 13.00 41.00 1.12 0.74 13.80 12.50 1.95 0.94

Day 14 13.80 16.70 25.00 26.00 12.80 33.10 0.75 0.36 13.50 13.10 1.02 0.99

Day 26 NA NA 24.00 25.00 NA NA 0.45 0.12 NA NA NA NA

Day 42 10.20 17.40 22.00 26.00 NA NA 1.13 0.23 16.30 14.30 1.25 1.08

Day 56 11.00 18.00 26.00 25.00 14.00 19.00 0.81 0.37 12.90 14.10 0.97 1.04

Notes: Missing values (NA) indicate that the specific test was unavailable at the hospital during that time point. 
Abbreviations: Pat1, The first patient (female, 4 years 6 months), treated with Glecaprevir/Pibrentasvir 150 mg daily; Pat2, The second patient (male, 10 
years 11 months), treated with Glecaprevir/Pibrentasvir 250 mg daily; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; GGT, Gamma- 
glutamyl transferase; TBIL, Total bilirubin; PT, Prothrombin time; INR, International normalized ratio.
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However, it is crucial to note that tablet manipulation may impact drug bioavailability. Oberoi et al found that 
crushing or grinding GLE/PIB tablets in adults resulted in lower glecaprevir exposures (27–36% decrease in AUCinf) 
and higher pibrentasvir exposures (33–83% increase in AUCinf) compared to intact tablets.14 While our patients 
achieved viral suppression, the altered pharmacokinetics of crushed or split tablets may have implications for optimal 
dosing and treatment duration in pediatric populations.

The safety profile observed in our patients is encouraging, with no significant adverse events reported. This is 
consistent with the generally favorable safety profile of GLE/PIB in both adult and pediatric populations.19 However, 
long-term follow-up will be necessary to assess for any delayed effects of altered drug exposures due to tablet 
manipulation.

Our strategy for tablet manipulation and administration sought to mitigate any concerns regarding medication stability 
and palatability. Crushing the pills prior to administration and facilitating prompt drinking of the medication combination 
likely preserved therapeutic efficacy. This procedure adheres to standard practices for delivering crushed drugs, as 
extended exposure to air or liquids may compromise drug stability.

While our results are promising, several limitations must be acknowledged. This case series cannot definitively 
establish the safety and efficacy of crushed or split GLE/PIB in pediatric patients. Larger studies with pharmacokinetic 
assessments are needed to optimize dosing and confirm treatment outcomes. Additionally, we did not assess the 
pharmacokinetics or bioavailability of crushed or split GLE/PIB tablets in these pediatric patients, which limits our 
ability to draw conclusions about the precise impact of tablet manipulation on drug absorption and effectiveness.

Conclusion
This case series provides preliminary evidence supporting the off-label use of crushed or split GLE/PIB tablets for the 
treatment of pediatric chronic hepatitis C in situations where age-appropriate formulations are not accessible. The 
administration of crushed tablets dispersed in a palatable liquid vehicle or tablets divided using a standardized pill cutter 
demonstrated favorable virologic outcomes and was well tolerated in both cases.

These findings suggest that, with appropriate dose calculation, preparation under controlled conditions, and close 
clinical monitoring, manipulated GLE/PIB tablets may represent a viable interim strategy in pediatric patients who are 
unable to swallow intact tablets. Further prospective studies are warranted to assess the pharmacokinetic profile, long- 
term safety, and clinical efficacy of such administration methods, and to establish standardized protocols for their use in 
pediatric HCV management.

Consent Statements
Institutional approval was not required for publication of this case series. Written informed consent was obtained from 
the parents of both pediatric patients for the publication of this case series, including any accompanying images.

Disclosure
The authors report no conflicts of interest in this work.
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