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Abstract: 
Background: In DKA patients, phosphate and magnesium level are decreased and further reduction may occur 
during insulin treatment. But, usually, these electrolytes are not given, when the patient takes oral diet. If the 
phosphate level is low, and the patient is not taking oral diet, potassium phosphate can be given. If magnesium 
level found low level in DKA patient, who developed cardiac arrhythmias, magnesium sulfate can be given. Oth-
erwise, routine supplementation is not needed. 
Methods: Phosphorus levels was estimated on 1 day, 3 day and discharge/worsening of patient. It was correlated 
to prognosis of patient in diabetic ketoacidosis in type-2 diabetes mellitus.  
Result-Phosphorous levels at Day 1, 3 and during discharge or condition worsening in patients with Type 2 dia-
betes mellitus with ketoacidosis (Study group) Phosphorous levels at Day 1, 3 and during discharge or condition 
worsening in patients with Type 2 diabetes mellitus without ketoacidosis (Control group) 
Conclusion: We conclude that phosphorus the neglected aspect of diabetic ketoacidosis needs due consideration. 
Significant negative correlation was observed between RBS levels and serum phosphorus levels. Significant long 
length of hospitalization was observed in diabetic ketoacidosis patients having low phosphorus levels.  
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Phosphorus (P), an essential nutrient, is the sixth 
most common element in the human body  Phospho-
rus as phosphates are negatively charged ions that 
are highly reactive with oxygen forming phosphate 
ions which complex with several ions such as cal-
cium and forms ester linkages with other molecules 
such as peptides and proteins. The ability of phos-
phorus to phosphorylate various macromolecules 
and form complexes with other ions involves phos-
phorylating kinases as well as dephosphorylating 
phosphatases [1] in all living systems. Phosphorus’s 
chemical properties makes it one of the most reac-
tive elements. The ability of phosphorus to act on its 
own as a signaling molecule and/or interact with var-
ious elements of the body makes it difficult to iden-
tify distinct physiological roles for phosphorus in the 
human body.  

 Homeostasis of serum Pi and Ca is a highly inte-
grated system involving specific organ and endo-
crine modulators. In addition to dietary Pi, several 
other factors affect serum levels of Pi including 

specific drugs , genetic makeup, gender and the age 
of an individual, environmental contaminants, phys-
iological state of the organs involved in Pi homeo-
stasis, other nutrients, growth factors etc. Normally 
the ratio between Ca and Pi in the serum is 2:1. It is 
proposed that the changes in the level of either of 
these ions in the serum will change the ratio and will 
trigger the homeostatic responses. The ultimate goal 
of the homeostatic mechanism is to normalize the 
levels or the ratio Ca : Pi. [2]  

In DKA patients, phosphate and magnesium level 
are decreased and further reduction may occur dur-
ing insulin treatment. But, usually, these electrolytes 
are not given, when the patient takes oral diet. If the 
phosphate level is low, and the patient is not taking 
oral diet, potassium phosphate can be given. If mag-
nesium level found low level in DKA patient, who 
developed cardiac arrhythmias, magnesium sulfate 
can be given. Otherwise, routine supplementation is 
not needed. [2] 
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Materials and Methods 

Study Design & Period-Cross section study  with 
One year (March 2020 to February 2021) 

Place Of Study-JLN Hospital attached to JLN Med-
ical College, AJMER. 

Sample Size-Minimum of 100 patients with Type 2 
diabetes mellitus with ketoacidosis and 50 patients 
of type 2 diabetes mellitus without ketoacidosis as 
control was studied. 

Inclusion Criteria- 

1. Patients who have given written informed con-
sent. 
2. Patients who are >18yrs age. 
3. Patients with type 2 diabetes mellitus. 

Exclusion Criteria- 

1. Patients who have not given written informed 
consent. 
2. Patients with malnutrition, malabsorption syn-
dromes. 
3. Patients on diuretics, steroids, phosphate binding 
antacids. 

4. Patients with renal transplantation. 
5. Patients with hyperparathyroidism, pancreatitis, 
burns. 
6. Patients who are alcoholics, hyperventilation, 
panic attacks, salicylate poisoning 
7. Patients with Type 1 diabetes mellitus and other 
causes of ketoacidosis. 
8. Patient with any type of calcium abnormalities 

Statistical Analysis-Depending upon the data 
available appropriate statistical test was applied 
qualitatively by chi-square and quantitatively by t-
test. Statistical analysis were carried using standard 
formulae. Microsoft Excel 2013 and GraphPad 
Prism 9.0.2 software were used for data entry and 
analysis. 

Methodology- Phosphorus levels was estimated on 
1 day, 3 day and discharge/worsening of patient. It 
was correlated to prognosis of patient in diabetic ke-
toacidosis in type-2 diabetes mellitus. 

Phosphorous levels at Day 1, 3 and during discharge 
or condition worsening in patients with Type 2 dia-
betes mellitus with ketoacidosis (Study group)

 

Phosphorous levels (Study) 
Phosphorous levels  Number of patients 

Day 1 Day 3 Discharge/Worsening 
Normal (2.5-4.5mg/dL) 44 40 56 
Mild hypophosphatemia (2-2.5mg/dL) 40 40 30 
Moderate hypophosphatemia (1-2mg/dL) 9 17 14 
Severe hypophosphatemia (<1mg/dL) 7 3 0 

 
Phosphorous levels at Day 1, 3 and during discharge or condition worsening in patients with Type 2 diabetes 
mellitus without ketoacidosis (Control group) 
 

Phosphorous levels (Control) 
Phosphorous levels  Number of patients 

Day 1 Day 3 Discharge/Worsening 
Normal (2.5-4.5mg/dL) 26 42 47 
Mild hypophosphatemia (2-2.5mg/dL) 17 8 3 
Moderate hypophosphatemia (1-2mg/dL) 7 0 0 
Severe hypophosphatemia (<1mg/dL) 0 0 0 

 
Discussion 

Increasing attention has been focused on hypophos-
phatemia in diabetic ketoacidosis in recent years. 
However, the clinical significance of hypophos-
phatemia and the role of phosphorus therapy in dia-
betic ketoacidosis remain controversial. Kitabchi et 
al  [3] stated that the annual incidence rate for DKA 
from population-based studies ranges from 4.6 to 8 
episodes per 1,000 patients with diabetes.   
Becker et al [4] showed that potassium and phos-
phorus concentrations decline in parallel after ad-
ministration of insulin; thus, the use of potassium 

phosphate solutions in the therapy of diabetic coma 
has been recommended. 

Insulin enhances the reduction in serum phosphorus 
in both diabetic and non-diabetic person. In severe 
uncontrolled hyperglycemia, high level of glucose 
results in low phosphorus levels due to intracellular 
phosphorylation of glucose and excessive loss in 
urine, resulting in diabetic osteopenia. [5,6] There-
fore normalization of blood glucose leads to an im-
proved capacity of the kidney tubules to reabsorb in-
organic phosphorus. Phosphate levels should be 
monitored in diabetics treated with insulin. When 
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the level reaches <1mg/dL, it needs replacement as 
potassium phosphate. [7] 

Phosphorus levels were measured in all patients on 
First day, on day 3, and at the time of clinical dete-
rioration or complication in patients with various 
diseases in our research. Numerous studies have 
stressed the need of tracking serum phosphorus lev-
els in DKA. David W Miller et al [8] showed that 
hypophosphatemia may be seen in anywhere from 
20% to 80% of patients who present to emergency 
department with diabetic ketoacidosis, hyperosmo-
lar hyperglycemic state and sepsis. 

Conclusion 

We conclude that phosphorus the neglected aspect 
of diabetic ketoacidosis needs due consideration. 
Significant negative correlation was observed be-
tween RBS levels and serum phosphorus levels. Sig-
nificant long length of hospitalization was observed 
in diabetic ketoacidosis patients having low phos-
phorus levels.  

Associated complications were found high in hypo-
phosphatemic group however this observation was 
found to be statistically significant. So low serum 
phosphorus level at admission is also a feature of 
poor outcome. The assessment of serum phospho-
rous in these patients could be a useful predictor of 
the clinical outcome in DKA. 
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