


Case report 
Clinical Utility of Electrocardiography and Point-of-Care Ionized Calcium Monitoring in the Diagnosis and Management of Recurrent Transition Hypocalcaemia in a Murrah Buffalo
ABSTRACT
This case report describes the clinical application of electrocardiography (ECG) and point-of-care ionised calcium (PoC-iCa) estimation for the diagnosis and therapeutic monitoring of recurrent transition hypocalcaemia in a Murrah buffalo. A pluriparous Murrah buffalo in its second lactation was presented 10 days after calving with partial anorexia, reduced milk yield and a history of previous calcium therapy. Clinical examination revealed depression, cold extremities, a sluggish pupillary light reflex, ruminal atony and reduced intensity of heart sounds. Haematological parameters were within physiological limits, whereas serum biochemical analysis showed a markedly reduced ionised calcium concentration of 0.90 mmol/L. Electrocardiography demonstrated prolongation of the corrected QT (QTc; 0.45 s) and corrected ST (STc; 0.47 s) intervals, consistent with delayed ventricular repolarisation associated with hypocalcaemia. The animal was treated with intravenous calcium borogluconate, Ringer’s lactate, dextrose normal saline, vitamin B-complex and oral mineral supplementation. Serial PoC monitoring showed an increase in ionised calcium from 0.90 mmol/L on day 1 to 1.25 mmol/L on day 2 and 1.30 mmol/L after one week. Appetite, ruminal motility and general condition improved concurrently. This case indicates that ECG-derived QTc and STc intervals, combined with rapid PoC-iCa estimation, may provide useful adjunctive information for diagnosing recurrent transition hypocalcaemia, evaluating the response to treatment and supporting clinical decision-making in buffaloes.
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INTRODUCTION
The transition period, extending from approximately three weeks before to three weeks after parturition, represents a critical physiological phase in dairy buffaloes characterised by profound metabolic adaptations that support foetal growth, colostrum synthesis and the initiation of lactation (Manjunath et al., 2019). During this period, disturbances in calcium homeostasis, particularly hypocalcaemia, remain a major metabolic challenge affecting animal health, productivity and reproductive performance (Horst et al., 1994; Goff, 2008). Although total serum calcium is routinely estimated for diagnostic purposes, ionised calcium (iCa), which represents the biologically active fraction of circulating calcium (Cohrs et al., 2023), provides a more accurate reflection of calcium availability and neuromuscular function (DeGaris & Lean, 2008).
Calcium imbalance can influence cardiac electrophysiology by altering myocardial repolarisation, leading to electrocardiographic abnormalities, particularly prolongation of the QT interval and the corrected QT (QTc) interval. Electrocardiography (ECG) therefore provides a non-invasive approach for detecting cardiac electrical alterations associated with metabolic disturbances. However, limited information is available on the relationship between real-time ionised calcium status and ECG changes during transition-period hypocalcaemia in buffaloes.
Recent transition-period evidence has also emphasised the need for species-specific evaluation of dietary and metabolic management strategies in buffaloes (Kour et al., 2025). Field-based buffalo health assessments further support the use of accessible screening approaches to identify metabolic abnormalities under routine conditions (Raj et al., 2024).
In periparturient cattle, ECG-derived repolarisation measures have shown potential for the non-invasive estimation of blood calcium status, while recent device-validation evidence supports rapid cow-side measurement of ionised calcium (Chiba et al., 2023; Cao et al., 2025). Recent evidence also indicates that ionised calcium measurement can complement total calcium assessment when characterising mineral status during the periparturient period (Jose-Cunilleras et al., 2025).
Nevertheless, evidence integrating serial PoC-iCa measurements with ECG changes in clinically recurrent transition hypocalcaemia remains scarce in buffaloes, limiting species-specific interpretation of the response to treatment.
Thus, point-of-care estimation of ionised calcium enables rapid bedside assessment (Shu et al., 2017) and may facilitate the early identification of subclinical calcium disorders. Integrating PoC-iCa measurement with ECG monitoring may provide a practical diagnostic approach for evaluating the metabolic and cardiac consequences of hypocalcaemia (Yogeshpriya et al., 2019). Therefore, the present study aimed to assess the clinical utility of combined ECG monitoring and PoC-iCa estimation for diagnosing and monitoring transition-period hypocalcaemia in a Murrah buffalo.

CASE HISTORY AND DIAGNOSIS
A pluriparous Murrah buffalo in its second lactation was presented to the Veterinary Clinical Complex, Veterinary College and Research Institute, Orathanadu, 10 days after calving. The animal had shown inappetence and reduced milk yield for the preceding four days (Fig. 1A). It had reportedly received calcium therapy earlier for a similar condition, suggesting recurrence. On clinical examination, the rectal temperature was within normal limits (38.5 °C). The heart rate was 58 beats per minute, with reduced intensity of the heart sounds. Additional findings included a sluggish pupillary light reflex, cold extremities and absent ruminal motility. Haematological parameters were within normal limits; however, the serum ionised calcium concentration was markedly reduced (0.90 mmol/L). Electrocardiography revealed prolongation of the corrected QT (QTc) interval (0.45 s) and corrected ST (STc) interval (0.47 s) (Fig. 2), indicating hypocalcaemia-associated cardiac changes. Based on the history, clinical findings, reduced ionised calcium concentration and characteristic electrocardiographic alterations, the condition was diagnosed as recurrent hypocalcaemia in a buffalo during the transition period.
A Murrah buffalo in its second lactation was presented during the transition period, 10 days postpartum, with partial anorexia and reduced milk yield for four consecutive days. The animal had received calcium therapy from a local veterinarian for two days; however, the recurrence of clinical signs indicated persistent calcium imbalance. The transition period is a critical phase in buffaloes because of the increased calcium demand associated with colostrum synthesis and the initiation of lactation (Goff, 2008). Failure of the calcium homeostatic mechanisms to adapt rapidly predisposes animals to clinical or subclinical hypocalcaemia (Constable et al., 2017; Radostits et al., 2007). Clinical examination revealed a dull and depressed demeanour. The rectal temperature (38.5 °C), respiratory rate (25/min) and heart rate (58 bpm) were within normal physiological limits. However, a sluggish pupillary light reflex, cold extremities, partial anorexia, ruminal atony and uterine inertia were observed. These clinical manifestations were consistent with impaired neuromuscular function associated with reduced calcium availability. Rumen fluid analysis showed normal pH and protozoal motility, excluding ruminal acidosis and simple indigestion as the principal differential diagnoses.
Electrocardiographic recording was performed as described by Yogeshpriya et al. (2019). The buffalo was restrained in a standing position, and the ECG was recorded using a bipolar base-apex lead system with a limb Lead I configuration. The positive electrode was positioned at the fifth intercostal space, just caudal to the olecranon, while the negative electrode was placed in the jugular furrow at the lower third of the neck. The ECG was recorded at a paper speed of 50 mm/s and a calibration of 10 mm/mV. The QTc and STc intervals were calculated using Bazett’s correction formula.
In the present study, ionised calcium concentration was estimated using an i-STAT® point-of-care blood analyser (Abbott Point of Care, USA). Whole-blood samples were collected aseptically and analysed immediately to avoid alterations in ionised calcium concentration caused by sample storage, pH changes or delayed processing. The i-STAT system was used for the rapid estimation of electrolyte parameters, including ionised calcium (iCa), sodium, potassium and chloride concentrations. Serial ionised calcium monitoring was performed before treatment, during calcium supplementation on days 1 and 2, and after one week to assess the therapeutic response.
DISCUSSION
Haematological evaluation revealed no significant abnormalities. The total erythrocyte count, haemoglobin concentration and total leucocyte count were 5.98 × 10⁶/µL, 11.1 g/dL and 6.86 × 10³/µL, respectively (Table 1). Differential leucocyte counts were within physiological limits and did not indicate systemic inflammatory or infectious involvement. The normal haematological profile supported a metabolic origin for the clinical condition.
Serum biochemical analysis revealed a reduced ionised calcium concentration (0.90 mmol/L), confirming recurrent hypocalcaemia. These findings were consistent with reports by Sweety and Kumar (2021) and Yogeshpriya et al. (2020), which emphasised the importance of the biologically active ionised fraction of calcium in neuromuscular transmission, muscle contraction and cardiac excitation–contraction coupling. Additional biochemical alterations included increased AST activity (199 U/L), reduced phosphorus concentration (3.3 mg/dL) and a mild increase in magnesium concentration (2.47 mg/dL), which may reflect metabolic stress during the postpartum period.
Table.1: Heamato-biochemical parameters of buffalo before and after treatment
	Haematology
	Day 1 
	Day 2 
	After a week
	Reference values 
(constable et al, 2017)

	Wbc count(x10^3/ µl)
	6.86
	6.91
	6.70
	4.0-12.0

	Neutrophils(x10^3/ µl)
	3.89
	4.21
	4.16
	0.6-6.70

	Lymphocytes (x10^3/ µl)
	2.85
	2.6
	2.41
	2.5-7.5

	Monocytes (x10^3/ µl)
	0.09
	0.05
	0.07
	0.00-0.84

	Eosinophils (x10^3/ µl)
	0.02
	0.05
	0.06
	0.1-1.00

	Rbc count (x10^6/ µl)
	5.98
	6.12
	7.16
	5.00-10.0

	Haemoglobin (g/dl)
	11.1
	11.7
	12.3
	8.0-15.0

	Ast(sgot) (u/l)
	199
	152
	136
	78-132

	Ionized calcium (mmol/l)
	0.90
	1.25
	1.30
	1-1.30

	Phosphorus (mg/dl)
	3.3
	4.8
	5.9
	5.6-6.5

	Magnesium (mg/dl)
	2.47
	2.23
	2.26
	1.8-2.3



Electrocardiographic assessment demonstrated alterations associated with hypocalcaemia-induced delayed ventricular repolarisation. The recorded ECG parameters included a heart rate of 62 bpm, P-wave amplitude of 0.2 mV, P-wave duration of 0.06 s, R-wave amplitude of 1 mV, PR interval of 0.24 s and QRS duration of 0.10 s. The QT interval was prolonged (0.44 s), with increased corrected QT (QTc; 0.45 s) and corrected ST (STc; 0.47 s) intervals. Hypocalcaemia delays phase II of the ventricular action potential by reducing calcium-mediated repolarisation currents, resulting in prolonged ventricular repolarisation (Tang & Rabkin, 2022). Therefore, prolongation of the QTc and STc intervals may serve as supportive ECG indicators for the early detection of calcium imbalance.
The STc value observed in the present case (0.47 s) exceeded the reported threshold (>0.385 s) associated with hypocalcaemia in dairy cattle, supporting the diagnostic relevance of ECG monitoring. The presence of ECG alterations despite a normal heart rate emphasises that cardiac electrical abnormalities may precede severe cardiovascular signs in hypocalcaemic animals (Fig. 2). This finding was consistent with the study by Yogeshpriya et al. (2019), who also observed prolonged ST and QT intervals on ECGs of cattle with hypocalcaemia.
The buffalo was treated with intravenous calcium borogluconate and supportive therapy consisting of Ringer’s lactate (10 mL/kg), dextrose normal saline (5 mL/kg), vitamin B-complex (10 mL/day) and an oral Tonakind bolus (6000 mg/day). Serial point-of-care ionised calcium monitoring demonstrated progressive restoration of calcium status. The ionised calcium concentration increased from 0.90 mmol/L before treatment on day 1 to 1.25 mmol/L on day 2 and 1.30 mmol/L after one week. This finding was consistent with Syed et al. (2020), who reported recurrent hypocalcaemia in a buffalo. In the present case, clinical improvement occurred in parallel with restoration of the ionised calcium concentration (Fig. 1B), consistent with the physiological role of calcium described by Horst et al. (1994). Feed intake improved on the first day, returned to normal by the second day and remained normal after one week. Ruminal motility improved from one movement/min on day 1 to two movements/min on subsequent examinations, indicating recovery of calcium-dependent smooth-muscle activity (Karapinar et al., 2024).
Follow-up haematological evaluation showed stable blood parameters during treatment (Table 1). The total leucocyte count remained within normal limits at 6.86, 6.91 and 6.70 × 10³/µL on day 1, day 2 and after one week, respectively. Erythrocytic parameters improved gradually, with the RBC count increasing from 5.98 × 10⁶/µL to 7.16 × 10⁶/µL and haemoglobin concentration increasing from 11.1 to 12.3 g/dL after one week. Serum biochemical monitoring showed improvement, with the ionised calcium concentration increasing from 0.90 mmol/L on day 1 to 1.25 mmol/L on day 2 and AST activity decreasing from 199 to 152 U/L.
The present case highlights the diagnostic and therapeutic relevance of integrating point-of-care ionised calcium estimation with ECG monitoring in recurrent hypocalcaemia in transition buffaloes. PoC-iCa provides a rapid assessment of biologically available calcium and enables evaluation of the response to treatment, whereas ECG parameters such as the QTc and STc intervals provide supportive evidence of cardiac involvement. This combined approach may serve as a practical adjunct to clinical decision-making for the early diagnosis, monitoring and management of metabolic calcium disorders in buffaloes during the transition period.
Limitations of the Study
This report describes a single buffalo and therefore cannot establish the diagnostic accuracy, reference thresholds or general applicability of the observed association between ionised calcium concentration and ECG intervals. No control animal or repeated pre- and post-treatment ECG series was available, and the response cannot be attributed exclusively to calcium because supportive fluids, vitamin supplementation and oral minerals were administered concurrently. Larger prospective studies involving transition buffaloes, standardised sampling times, serial ECG recordings and appropriate comparison groups are required to validate PoC-iCa and ECG monitoring for hypocalcaemia.
Conclusions
This case demonstrates the potential supportive value of electrocardiography and point-of-care ionised calcium estimation in the diagnosis and monitoring of recurrent transition hypocalcaemia in a Murrah buffalo. The reduced ionised calcium concentration was accompanied by prolongation of the QTc and STc intervals, indicating altered ventricular repolarisation during the hypocalcaemic episode. Following intravenous calcium administration and supportive treatment, the animal showed progressive improvement in appetite, ruminal motility and general condition, together with an increase in ionised calcium from 0.90 mmol/L on day 1 to 1.25 mmol/L on day 2 and 1.30 mmol/L after one week. These observations suggest that serial PoC-iCa measurements can provide rapid information on biologically available calcium and treatment response, while ECG findings can offer complementary evidence of cardiac electrical involvement. In comparable clinical cases, the two methods may therefore assist timely assessment and follow-up; however, their results should be interpreted alongside the animal’s history, clinical signs, conventional laboratory findings and response to therapy.
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	Fig. 1. Murrah buffalo presented with recurrent hypocalcemia before (A)and after treatment (B)  
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	Fig. 2. Electrocardiogram (Lead I) of a Murrah buffalo showing prolongation of corrected QT (QTc) and ST (STc) intervals
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