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Condition  Cause  Current pH  Current Co2 or H20 

respiratory acidosis  hypoventilation  low  high co2 

respiratory alkalosis  hyperventilation  high  low co2 

metabolic acidosis  too much acid or too 
little base  

low   low HCO3  

metabolic Alkalosis   too little acid or too 
much base  

high High Hco3  

Low Ph  
-​ High Co2   

-​ Respiratory Acidosis  Hypoventilation = SOOLAR  
-​ Sedation 

-​ Common sedatives like benzodiazepines (e.g., diazepam) and 
barbiturates (e.g., phenobarbital) can decrease respiration through the 
mechanisms: 

-​ These sedatives act on the gamma-aminobutyric acid (GABA) 
receptors in the brain. This leads to a general depressant effect on the 
CNS, which can include respiratory centers in the brainstem 

-​ Opioids  
-​ Opioids bind to specific receptors known as opioid receptors (e.g., mu, 

delta, and kappa receptors) that are located in various parts of the 
brain, including the brainstem and the medulla oblongata. The 
mu-opioid receptor, in particular, is heavily involved in modulating pain 
and respiratory function. 

-​ Obesity hypoventilation  
-​ Lung disease  
-​ Acute Lung obstruction  
-​ Respiratory muscle weakness  

-​ In MG, the immune system mistakenly produces antibodies against 
acetylcholine receptors (AChRs) at the neuromuscular junction. 

-​ Amyotrophic lateral sclerosis: Amyotrophic: This term comes from the 
Greek words "a" (without), "myo" (muscle), and "trophic" 
(nourishment). Lateral: This refers to the areas in the spinal cord 
where the motor neurons are located. Sclerosis: hardening of the 
spinal cord and other affected regions, due to scar tissue formation. 
ALS affects the motor neurons in the brain and spinal cord, leading to 
the weakening and atrophy of the muscles responsible for breathing, 
such as the diaphragm, intercostal muscles, and accessory muscles 

3 Reason why it is important to study HAGMA 



1.​ Often serious/toxic causes,Often GI or renal losses 
2.​ Needs urgent treatment (e.g. DKA),May need fluid or electrolyte correction 
3.​ Clues you into “hidden acids”,Suggests direct bicarb loss or replacement 
-​ Low Bicarbonate:  
-​ Normal Anion Gap, (Anion gap is calculated as (Na+Cl-+ HCO3- )) Normal anion gap 

should be between 1 to 12  above 13 meq/l is considered Elevated anion gap  
-​ Normal Anion gap metabolic Acidosis: Unmeasured anions can significantly affect 

the interpretation of sodium chloride (NaCl) and bicarbonate (HCO₃⁻) levels. 
Unmeasured anions are negatively charged ions in the blood that are not typically 
included in routine electrolyte panels. Examples include lactate, phosphate, sulfate, 
and certain proteins and organic acids. The presence of these anions can influence 
the calculation of the anion gap. 

-​ Hyperalimentation  
-​ Excessive Chloride Intake: TPN solutions often contain a significant 

amount of chloride, and excessive chloride intake can lead to a 
condition called hyperchloremic metabolic acidosis.  

-​ Decreased Bicarbonate Production: In patients receiving TPN, 
especially if they have underlying conditions that impair kidney 
function, the production of bicarbonate may decrease. This can occur 
due to factors such as reduced metabolic activity in the liver due to 
prolonged fasting, or altered metabolism due to underlying diseases. 

-​ hyper-cholermia  
-​ hyperchloremic metabolic acidosis results from the loss of bicarbonate 

(HCO₃⁻), whether through gastrointestinal losses (diarrhea) or renal 
losses. 

-​ Addison disease 
-​ In the case of Addison's disease, the retention of hydrogen ions does 

not significantly impact unmeasured anions, hence the anion gap 
remaining within the normal range.  

-​  
-​ Aldosterone normally reabsorbs Sodium and excretes K+ and H+  

Bicarbonate loss 

●​ The retained H⁺ binds with bicarbonate (HCO₃⁻), consuming it → bicarb levels drop.​
 

●​ Also, Na⁺ reabsorption is impaired, and Na⁺ normally brings HCO₃⁻ with it. So you 
lose even more bicarbonate in urine. 



-​  

-​  
-​ Why are they called the Alpha Intercalated cells ? 

-​ The term "intercalated" highlights that these cells are 
interspersed within the other cells of the collecting duct.  

-​ Alpha:​
The "alpha" (or A-type) classification is based on their ability to 
secrete protons (H+) into the urine, contributing to the 
excretion of excess acid in the body.  

-​ RTA acidosis  
 

 RTA type 1  RTA type 2 RTA type 4 
(HyperKalemic 
tubular acidosis)  

Location:  Collecting duct Proximal Collecting Duct  



Convoluted tubes  

Pathology:  Impaired H+ secretion in the 
alpha intercalated cell  

  
 
 

 

Serum 
Potassium 

Low to Normal  
Increased Sodium Delivery 
to the Distal Nephron: 
 
Impaired H⁺ secretion 
disrupts sodium reabsorption 
via the sodium-hydrogen 
exchanger. 
More sodium reaches the 
collecting duct, where it is 
reabsorbed in exchange for 
potassium via the ENaC 
channels. 
This increases potassium 
excretion. 

Decreases  
 
Increase  
bicarbonate in the 
urine causes a 
osmotic diuresis and 
brings Sodium to the 
Distal nephron 
which leads to 
reabsorption of 
sodium and loss of 
potassium  

Increase  
 
Low Aldo leads to 
high serum 
potassium 

Urinary pH  > pH 5.5 <pH 5.5  <ph 5.5  

Treatment:  Alkali Sodium Bicarbonate  
Sodium Citrate  

 
When sodium citrate 
(Na3C6H5O7) is 
consumed, it dissolves 
in the body fluids and 
dissociates into sodium 
ions (Na+) and citrate 
ions (C6H5O7^3-). 

Sodium citrate and 
potassium citrate 
are both 
metabolized in the 
liver to bicarbonate 
(HCO₃⁻). 
Alkali therapy and 
Potassium Citrate.  

Furosemide and 
Mineralocorticoid 
replacement.  
 
 
Loop diuretics cause 
mild volume 
depletion → 
stimulates RAAS → 
↑ aldosterone 

Mnemonic:  ONE = stONES in the kidney 2 = BIcarbonate  FOUR = HYPO 



Increase risk of calcium 
phosphate stones due to 
increase urine pH and 
increase bone turnover   

ALDO  

 

 
 



 
 

-​ Diarrhea  

-​  
-​ Diarrhea causes decrease in bicarbonate and the retention of chloride 

keeps the anion gap within a normal range. “Bicarbonate Bids Bye, 
Chloride Clings" 

-​ Acetazolamide  
-​ Normally, carbonic anhydrase facilitates the conversion of HCO₃⁻ + H⁺ 

→ H₂O + CO₂, allowing bicarbonate reabsorption.  Acetazolamide 
blocks this enzyme, preventing HCO₃⁻ reabsorption in the PCT. The 
body compensates for the lost bicarbonate by reabsorbing chloride 
(Cl⁻) to maintain electroneutrality. 

-​ Saline infusions 
-​ This excess volume can dilute bicarbonate levels in the plasma, 

leading to a decrease in the bicarbonate concentration, which is a key 
component of the buffer system that helps to neutralize acids. 
Increased Chloride Levels: The infusion of saline increases chloride 
levels in the serum. 

-​ Spironolactone  



-​ In the nephron, specifically in the collecting duct, spironolactone 
reduces the secretion of hydrogen ions. This effect can lead to 
impaired acid excretion, resulting in retention of hydrogen ions and a 
corresponding reduction in serum bicarbonate, contributing to 
acidosis. In response to low reduction of bicarbonate chloride 
increases.  

Anion gap Metabolic acidosis  
-​ GOLD MARK CAT MUDPILES 
-​ Cyanide CO and CHD  
-​ Aminoglycosides  
-​ Glycol  
-​ Oxoproline  
-​ Methanol  
-​ A 
-​ Renal  
-​ Ketones  
-​ Cyanide  
-​ A 
-​ T 

High PH  
-​ Metabolic Alkalosis → High Bicarbonate  

-​  
-​ Respiratory Alkalosis  
-​ Low Co2  

-​ Respiratory Alkalosis Hyperventilation HA PPTS  
-​ Hypoxemia (high altitudes)  
-​ Anxiety/ Panic attack    
-​ Pregnancy  

-​ Increased Oxygen Demand: As the fetus grows, there is a higher 
demand for oxygen and progesterone secreted from the corpus 
luteum stimulates the respiratory center. ( Syncytiotrophoblast secrete 
HCG stimulates the Corpus luteum and that stimulates the 
progesterone to maintain the uterine lining)  

-​ Pulmonary EMbolism 
-​ V/Q Mismatch: In PE, a blockage in a pulmonary artery reduces blood 

flow to parts of the lung. This creates a ventilation-perfusion (V/Q) 
mismatch, where certain areas of the lung are ventilated but not 
adequately perfused. This leads to ineffective gas exchange and 
decreased oxygen levels in the blood. 

-​ Tumor  
-​ Pheochromocytoma: This tumor of the adrenal glands can produce 

catecholamines (like adrenaline), leading to symptoms including 
anxiety, palpitations, and hyperventilation. 

-​ Salicylate (early)  
-​ Salicylates can directly stimulate the medullary respiratory center in 

the brainstem. 
-​  

Metabolic acidosis and Metablock alkalosis no change in pH DKA and Vomiting  



Resp acidosis and Resp alkalosis = doesn’t exist  
Metabolic acidosis + Resp alkalosis = 

-​  salicylate  
Metabolic alkalosis + Resp acidosis =  

-​ lung failure plus vomiting  
Meta block alkalosis + respiratory alkalosis  =  

-​ diuretics + HF 
Metabolic acidosis + Resp Acidosis = 

-​  dka + lung failure   

🔍 Pre-Renal Failure – Made Simple (and Interesting!) 

When your body doesn't get enough blood to the kidneys 💔🩺, they can’t do their job 
properly. That’s what we call pre-renal failure — and it’s all about low blood flow.​
 💧 Dehydration​
 💩 Diarrhea​
 🤮 Vomiting​
 😓 Sweating​
 ⚠️ Any type of Shock causes low volume 

This leads to 3 key changes: 

1️⃣ Increase BUN:Cr > 20:1 

-​ 🧪 Due to decreased renal perfusion, the kidneys activate various compensatory 
mechanisms to maintain homeostasis, including increased reabsorption of water 💦 
and electrolytes ⚡. 

-​  ↩️ This increased reabsorption also affects urea, leading to a higher 
BUN:Creatinine ratio. 

2️⃣ Decrease in Sodium Excretion < 1% 

-​  ⬇️ Low blood volume means less sodium reaches the distal tubule due to lower 
glomerular filtration rate (GFR). 

-​ 🔍 This decreased sodium concentration is sensed by the macula densa, which 
signals the juxtaglomerular cells to release renin. 

-​ 🧬 Renin then catalyzes more Angiotensinogen → Angiotensin I, which is 
converted into Angiotensin II by the ACE enzyme. 

-​ 🩸 Angiotensin II causes blood vessels to constrict ➡️ increasing systemic 
vascular resistance and raising blood pressure. 

-​ 🧠 Also, Angiotensin II increases Aldosterone secretion, which promotes sodium 
and water retention. 



-​  

3️⃣ Elevated Urine Osmolarity > 500 mOsm/kg 

-​ 🚱 Less sodium in the urinary filtrate means less water follows it 
-​ ➡️ Resulting in elevated urine osmolarity 

Mixture of Acid Base disorder  

Extreme pH  

Combination  pH Example:  

   

PSGN  

→ low serum C3 levels →  immune complexes activate the alternative complement 
pathway 

C1 Complex breaks C2b and C4b fragment → C3 convertase → C3 hydrolysis → C3b 
and C3a fragment → C3b cleaves C5 into C5a and b  

 

 
 
 
 



 
Step 3 wrongs 
Yours = Suprapubic catheterization --> Suprapubic catheterization 
is usually reserved for patients with a recent history of genitourinary 
trauma/surgery or if urethral catheterization is unsuccessful 
 

 



 

 

step 3 wrong  
 
What is a poor long term prognosis for this patient ? 
 
{{c1::Age}}  
 
Correct = Age of diagnosis  
Yours = Gross hematuria -->  
None of these findings significantly affects the prognosis, whereas 
the difference in prognosis between adults and children has been 
noted in multiple studie 
 



Children: Typically experience a more benign and self-limited 
immune response to streptococcal infection. Adults: Often exhibit a 
more intense and prolonged immune response, which can cause 
more severe glomerular injury, leading to persistent or progressive 
renal damage. 
 
 

What is the NBS in a patient w/ active bleeding and a bladder 
cancer after a cysotscopy for  a bladder cancer ?  
 
{{c1::Bladder irrigation}} --> first step to clear hematuria and prevent 
blood clot formation, blood clots cause blockage and urinary 
obsturction. bladder irrigation can also help w/ irritation or 
inflammation of the bladder epithelium.  
 
Yours = Cystoscopy w/ cauterization  
 
NBME 7 BLock 1 
Patient w/ burns what sh9uld we check ? 
Correct = Serum myoglobin  
NBME 7 Block3  
How long does it take for contrast associated AKI to recover ? 

 
few days  

 
 

 

Step 3 wrong 
 

Yours = 2 to 4 weeks --> Contrast associated AKI takes 24 to 48 
hours to develop and resolves within 3 to 7 days after contrast 

expsosure. 
Fewer than a third of patient experience only partial recovery of 

renal fucntion following CA-AKI  
 
 



1. Injury onset peaks around 2-3 days  
1.a injury onset in is that there is direct toxicity to the tubules  

2. Tubular cell turnover = repair and regen process takes a few day 

 

1.​ High Turnover Rate of Epithelial Cells:​
The tubular epithelium, especially in the proximal tubules, consists of 
cells that have a high rate of cell division under normal conditions. 
This allows for rapid replacement of damaged or dead cells. 

2.​ Presence of Resident Stem/Progenitor Cells:​
Some studies suggest that the kidneys have resident progenitor or 
stem-like cells capable of proliferating and differentiating to restore 
damaged tubules efficiently. 



 

●​ Unmet oxygen demand in the tissues leads to vasodilation and a reduction in 
systemic vascular resistance, which can encourage high-output heart failure (ie, 
volume overload) and left ventricular (LV) dilation. 

●​ Myocardial hypoxia and loss of the cardioprotective effects of erythropoietin on the 
myocardium can facilitate myocardial apoptosis and necrosis, leading to myocardial 
fibrosis with reduced contractile function and compensatory LV dilation. 

elderly male found on the streeet step 3 wrongs urine positive for ketones 167 mg/dl  
glucose WHat is the cause? {{c1::Alcoholic ketoacidosis }} Yours = DKA should be more 
than 250 mg/dl to show insulin defiencyAlcohol is metabolized primarily in the liver via 
alcohol dehydrogenase, producing acetaldehyde and then acetate, with a significant 
increase in the NADH/NAD+ ratio. This shift favors the conversion of pyruvate to lactate and 
oxaloacetate to 

malate, inhibiting gluconeogenesis. 



 

warfarrin + AMiodraone  
What should be do the dosage of warfarrin ? 
 
{{c2::reduce }} 
 
Step 3 2 wrongs 
 
Free 137 B1 How to dx kidney stones ?​
Helical CT scan  
Yours = x ray of the ureters  

Free 137 B2 Q10  
Add the screen shot here  
 
 

Peds 6 Q 14  
9F  
(1) headache and Dizziness for past week  
(2) at 2 years, she received diagnosis of VUR 
(3) High BP  
What is dx ? 
{{c2::CKD}} 
What is the nBS ? 
Correct = Measure BUN and creatinine concentrations  



Yours = CT scan of head —> FND or sudden onset of headache 
 
How to dx kidney stones in pregnant women ? 
 
Correct = US  
Yours= Low dose helical CT scan  
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