


Evaluation of Cholestatic Liver Enzymes (GGT and ALP) Before and After Endoscopic Retrograde Cholangiopancreatography in Patients with Obstructive Jaundice at Obafemi Awolowo University Teaching Hospital, Ile-Ife, Osun, Nigeria
 
Abstract 
Background: Obstructive jaundice is a common hepatobiliary disorder characterized by impaired bile flow and cholestasis, leading to significant morbidity if not promptly treated. Gamma-glutamyl transferase (GGT) and alkaline phosphatase (ALP) are key cholestatic liver enzymes widely used in the diagnosis and monitoring of biliary obstruction. Endoscopic Retrograde Cholangiopancreatography (ERCP) is the preferred minimally invasive procedure for both diagnosing and relieving biliary obstruction, resulting in restoration of bile flow and biochemical improvement. However, despite increasing utilization of ERCP in Nigeria, there is limited local evidence describing the pattern of change in cholestatic liver enzymes following the procedure. Understanding the behavior of GGT and ALP before and after ERCP is essential for evaluating treatment effectiveness and guiding post-procedural monitoring.
Aim: To evaluate GGT and ALP and activities in elderly patients with obstructive jaundice following ERCP at Obafemi Awolowo University Teaching Hospitals, Ile-Ife, Nigeria
 
Methods: 100 elderly men and women, aged 60 years and above, diagnosed of extrahepatic biliary obstruction, preparing for ERCP at Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC), Ile-Ife, Osun State, Nigeria, were recruited for the study. Blood specimen was drawn from the subjects 48 hours before ERCP and one week after ERCP. The blood samples collected were determined for serum GGT and ALP activities using colorimetric methods. Statistical package for the social science, version 26.0 was used to obtain the results in mean ± SD. Paired t test was used to determine difference between means at a significant level of 0.05.
 
Results: The mean result of ALP activity was 572.3 ± 263.3 IU/L and GGT was 505.9 ± 236.6 IU/L at 48 hours before ECRP. While the result of  mean ALP activity was 295.2 ± 158.1 IU/L, and GGT activity was 258.0 ± 124.9 IU/L, after one week of ECRP procedure. The paired t test comparisons of the enzymes activities, before and after ECRP procedure, showed significant decrease in ALP and GGT activities after ERCP procedure (P<0.05).
Conclusion: ERCP resulted in rapid and substantial declines in GGT and ALP activities among the elderly patients with obstructive jaundice. These findings highlight the usefulness of GGT and ALP as reliable biomarkers for assessing the resolution of biliary obstruction and monitoring treatment response.
 
1.0 INTRODUCTION 
Obstructive jaundice arises when the biliary drainage system is blocked from impaired bile flow due to mechanical obstruction of the biliary tree (Tripathi and JialaL, 2025). This leads to the accumulation of conjugated bilirubin in the bloodstream, manifesting clinically as yellowing of the skin and sclera, dark urine, pale stools, and pruritus (Tripathi and Jialal, 2023). Causes of obstruction may be benign, such as choledocholithiasis or strictures, or malignant, such as cholangiocarcinoma and pancreatic head tumors (Coucke et al., 2022). In low- and middle-income countries, delayed presentation and limited access to advanced diagnostic modalities often compound the disease burden, resulting in significant morbidity and mortality (Bohle et al., 2020; Brand et al., 2019).
Biochemical assessment plays a pivotal role in the diagnosis and management of obstructive jaundice (Vinu and Adithya, 2025). Liver enzyme alterations reflect the site and severity of hepatobiliary injury and are key adjuncts to clinical assessment and imaging (Kalas et al, 2021). Among these, ALP and GGT are considered hallmark markers of cholestasis. ALP is typically elevated in conditions involving biliary obstruction, as cholestasis stimulates increased synthesis and release of ALP from the biliary epithelium (Vroon et al., 1990). However, ALP elevations can also be seen in bone disorders and other systemic conditions, necessitating correlation with other markers (Kang et al., 2015). GGT, an enzyme located on the external surface of hepatocytes and bile duct cells, is highly sensitive to biliary obstruction and increases earlier in cholestatic processes, but its specificity is limited when assessed in isolation (Xing et al., 2022). When both ALP and GGT are elevated, the likelihood that the cholestatic pattern originates from hepatic or biliary pathology rather than extrahepatic sources such as bone disease increases substantially (Vroon et al., 1990). Elevated GGT also helps confirm that an elevated ALP is of hepatic origin (Vroon et al., 1990). 
Endoscopic retrograde cholangiopancreatography has evolved into a cornerstone in the management of obstructive jaundice due to its dual diagnostic and therapeutic capabilities (Badar etal., 2025). ERCP allows direct cholangiographic visualization of the biliary and pancreatic ductal systems, enabling targeted interventions such as stone extraction, stricture dilation, and stent placement. These interventions not only confirm the site and cause of obstruction but also restore bile flow, thereby facilitating hepatic recovery (Meseeha et al., 2023). Studies have demonstrated that biochemical markers of liver injury, including ALP and GGT, improve following successful ERCP, underscoring its role in reversing cholestasis (Mawardi et al., 2021).
Although ERCP is widely utilized in high-resource settings, its application in sub-Saharan Africa is relatively recent and expanding (Abdo et al., 2025). At the Obafemi Awolowo University Teaching Hospitals Complex (OAUTHC), Ile-Ife, Nigeria, ERCP services have been documented in the management of hepatobiliary complications, particularly in post-cholecystectomy patients. Local retrospective data have highlighted the utility and safety of ERCP in reducing surgical interventions and associated morbidity (Al Masoud et al., 2025). 
Despite the central role of ALP and GGT in evaluating cholestatic liver injury, there is a paucity of local data examining their specific patterns in patients with obstructive jaundice before and after ERCP in Nigerian populations. Understanding these enzyme dynamics in the Nigerian clinical context is essential for optimizing diagnostic accuracy, guiding therapeutic decisions, and improving patient outcomes. Therefore, this study aims to assess the activities of GGT and ALP in patients with obstructive jaundice undergoing ERCP at OAUTHC, Ile-Ife, providing evidence that may enhance clinical practice and contribute to the regional hepatobiliary literature.
MATERIALS AND METHODS 
2.1 Study Design
This was a prospective observational study conducted in the Gastroenterology and Hepatology units of Obafemi Awolowo University Teaching Hospital, Ile-Ife, Nigeria. 0ne hundred elderly men and women between the ages of 60 years and above with confirmed extrahepatic obstructive jaundice who underwent ERCP for biliary decompression between the period April 2024 to August, 2025 were recruited in the study. 
2.2 Inclusion Criteria
Patients with clinical and radiological evidence of extrahepatic obstructive jaundice, a serum bilirubin level greater than 2.5 mg/dL, and elevated cholestatic liver enzymes prior to undergoing endoscopic retrograde cholangiopancreatography (ERCP) were included in the study.
 
 
2.3 Exclusion Criteria
Patients were excluded if they had pre-existing chronic liver disease unrelated to biliary obstruction (including viral hepatitis or cirrhosis), hemolytic or unconjugated hyperbilirubinemia, a history of prior biliary surgery or percutaneous biliary drainage, incomplete clinical or laboratory data, active cholangitis requiring emergency intervention, or current use of hepatotoxic medications.
2.4 Specimen collection
Blood specimen was drawn from each subject by aseptic technique into labeled plain blood collection tubes before and after ERCP procedure. The blood specimens were centrifuged at 5000 revolution per minutes for 10 minutes after which the serum was extracted for laboratory investigation of GGT, ALP and bilirubin.
2.5 Laboratory Investigations
  ALP activity was measured according to the method described by Bowers and McComb (1975), while GGT was analyzed as per the procedure outlined by Persijn and van der Slik (1976). Serum bilirubin concentration was determined using the method described by Jendrassik and Grof (1938).
2.6 Statistical Analysis
Laboratory data were analyzed using IBM SPSS Statistics version 26.0. Continuous variables were expressed as mean ± standard deviation (SD). Differences between paired measurements were assessed using the paired t-test, with statistical significance set at p < 0.05.
3.0 RESULTS
The serum levels of total bilirubin, ALP, and GGT were measured before and after the ERCP procedure to assess biochemical response to biliary decompression. As shown in Table 1.0, the mean total bilirubin level before ERCP was 14.2 ± 5.8 mg/dL, which decreased significantly to 5.6 ± 3.1 mg/dL after the procedure (p< 0.001). This reduction reflects effective restoration of bile flow and improved bilirubin excretion after biliary decompression.
Similarly, serum ALP levels showed a significant decline after ERCP, decreasing from a mean pre-procedure value of 572.3 ± 263.3 IU/L to 295.2 ± 158.1 IU/L post-procedure (p < 0.001). This reduction suggests a marked improvement in cholestasis and biliary epithelial function following intervention. GGT levels also demonstrated a significant decrease after ERCP, with mean values falling from 505.9 ± 236.6 IU/L before the procedure to 258.0 ± 124.9 IU/L after the procedure (p < 0.001). The consistent and statistically significant reductions observed across all biochemical markers indicate a favorable biochemical response to ERCP in patients with obstructive jaundice.
 
 
 
 
 
Table: 1.0: Results of Bilirubin, ALP and GGT of Patients with Obstructive Jaundice Before and After ERCP procedure
	Parameter
	Pre-ERCP (Mean ± SD)
	Post-ERCP (Mean ± SD)
	t-value
	p-value
	Remark

	Total Bilirubin (mg/dL)
	14.2 ± 5.8
	5.6 ± 3.1
	5.45
	<0.001
	Significant

	ALP (IU/L)
	572.3 ± 263.3
	295.2 ± 158.1
	19.68
	<0.001
	Significant

	GGT (IU/L)
	505.9 ± 236.6
	258.0 ± 124.9
	19.33
	<0.001
	Significant
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Figure 1.0: A Bar Chart Presentation of Mean Levels of Bilirubin, ALP and GGT  in Patients with Obstructive Jaundice, Before and After ERCP 
 
 
4.0 DISCUSSION
This study evaluated the activities of alkaline phosphatase (ALP) and gamma-glutamyl transferase (GGT) in patients with obstructive jaundice before and after endoscopic retrograde cholangiopancreatography (ERCP) at the Obafemi Awolowo University Teaching Hospitals Complex, Ile-Ife. The findings demonstrate a statistically significant reduction in all measured biochemical parameters following ERCP, underscoring the effectiveness of the procedure in relieving biliary obstruction and improving hepatic function.
The markedly elevated pre-ERCP levels of total bilirubin observed in this cohort are consistent with the established pathophysiology of obstructive jaundice, in which impaired bile flow leads to accumulation of conjugated bilirubin in the circulation (Tripathi & Jialal, 2025). The significant decline in bilirubin levels following ERCP indicates successful biliary decompression and restoration of bile flow. This observation is in agreement with previous studies reporting rapid biochemical improvement after effective endoscopic intervention in obstructive jaundice (Wagh et al., 2023; Lekharaju et al., 2013).
In cholestatic states, intrahepatic accumulation of bile acids stimulates increased synthesis of ALP and causes canalicular saturation, leading to elevated serum ALP and GGT levels (Levitt et al., 2022; Vroon et al., 1990). Relief of obstruction through ERCP restores bile flow, thereby halting excessive enzyme production and permitting clearance from the circulation.
In the present study, mean ALP levels declined significantly from approximately 572 IU/L pre-ERCP to 295 IU/L post-ERCP, while GGT decreased from about 506 IU/L to 258 IU/L (p < 0.001). The magnitude of these reductions is comparable to those reported following surgical biliary decompression. Lal and Dayal (2019), for example, demonstrated that ALP levels fell to roughly 50% of baseline by the first postoperative week and to approximately 25% by four weeks. The nearly 48% reduction in ALP observed in our cohort at one week suggests a similar early recovery trajectory. Likewise, Muhammedoğlu (2019) reported marked declines in GGT following ERCP combined with cholecystectomy, findings that closely mirror our results.
Our findings extend existing literature by focusing specifically on an exclusively elderly population. Importantly, the observed biochemical recovery confirms that advanced age does not preclude normalization of cholestatic markers once biliary obstruction is relieved. This is clinically significant, as elderly patients are often managed conservatively due to concerns about comorbidities and procedural risk.
The introduction of ERCP has been a major advance in the management of obstructive jaundice, offering effective internal biliary drainage with lower morbidity and mortality compared to surgical approaches (Shu et al., 2023; Alatise et al., 2020). The significant pre- and post-ERCP differences observed in this study (paired analysis, p < 0.001) provide objective biochemical evidence supporting the efficacy of ERCP in reversing cholestatic injury. Moreover, these results reinforce prior reports identifying ALP and GGT as sensitive markers of therapeutic response following biliary decompression (Lowe et al., 2023).
From a practical standpoint, the present findings highlight the usefulness of ALP and GGT as follow-up markers in patients undergoing ERCP for obstructive jaundice. Serial measurements obtained before the procedure and within 1–2 weeks afterward can provide a quantitative assessment of therapeutic success. A significant post-procedural decline, as demonstrated in our cohort, confirms effective relief of obstruction. Conversely, persistently elevated or rising enzyme levels should prompt further evaluation, including repeat imaging or consideration of repeat ERCP (Lowe et al., 2023).
This approach is particularly valuable in resource-limited settings, where access to advanced imaging may be restricted. Routine laboratory monitoring can complement clinical assessment and guide timely decision-making.
From a mechanistic perspective, the observed declines in ALP and GGT reflect restoration of hepatocellular and cholangiolar function following decompression (Kaw et al., 2003). In obstructive jaundice, elevated intrabiliary pressure and bile acid accumulation induce enzyme synthesis and promote leakage into the circulation. Once drainage is re-established, excessive enzyme production ceases, and circulating ALP, characterized by an approximate seven-day half-life, is progressively cleared. GGT, which is similarly responsive to cholestasis, declines as bile flow normalizes (Kiriyama et al., 2013).
Although the expected biochemical trend after ERCP is downward, clinicians should remain vigilant for atypical courses. Rare cases of post-ERCP worsening of cholestatic markers have been reported, including contrast-induced cholestasis, in which bilirubin and ALP may rise weeks after the procedure (Lin & Huang). Awareness of such exceptions underscores the importance of continued clinical and biochemical surveillance.
 
CONCLUSION
In this prospective series of 100 elderly Nigerian patients with extrahepatic obstructive jaundice, ERCP resulted in substantial reductions in serum ALP and GGT within one week. These results confirm that ALP and GGT are reliable biomarkers of biliary obstruction and its relief. Clinically, monitoring these enzymes before and after ERCP can help assess procedural success. Our findings are consistent with prior literature showing rapid normalization of cholestatic enzymes after decompression. In practice, elderly patients should be treated as aggressively as younger ones when feasible, since they experience similar biochemical improvements. Future studies might examine longer-term enzyme trajectories and correlate them with clinical outcomes. Overall, this study reinforces the utility of ERCP in elderly patients and highlights the prognostic value of ALP and GGT trends in obstructive jaundice. 
LIMITATION
This study has limitations. It was conducted at a single center and may not be generalizable to all settings. Our follow-up period was relatively short (one week); longer-term trends would likely show further enzyme normalization. We also lacked a control group (e.g., patients managed without ERCP), although withholding ERCP would be unethical in obstructive jaundice. The sample size (n=100) was moderate; larger multicenter studies could provide more precise estimates, especially for subgroups. We did not assess patient outcomes beyond enzyme levels (e.g., mortality, infection rates), which could be explored in future research. Finally, while ALP and GGT are standard markers, additional biomarkers (e.g., bile acids, Fib-4 index) might offer complementary information. 
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